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a«ed had attracted the attention even in early days. 
People vere conscious ol seed quality and seedi!treatment for 
the improveiBent of germination and emergence. iSmphasis on 
good quality seed has also been made in *Hsinumrltl% good 
seed on good land yields abundant produce, Perhaps, one of 
the oajor developments in plant pathology during the present 
century has been realisation of the extent to which the true 
seed may carry plant pathogens and there i s txtui no important 
agriculture or horticulture crop whors the seed i s not 
associated with one or more of ths pathogens responsible for 
outbreaks of disease. Cowpea is an isportant crop of India, 
China ai»i southern United states where it i s increasing in 
proainence. Orsa i s one of the best leguses for htxaan 
censusption as the seeds are my nutritious. In India, i t 
furnishes an iaportant food for lower classes. Considering 
the iaiportance of cowpea and grsa and also in view of the 
tact that not nuch work has been carried out on the seed 
pathology of these crops in India, i t was considered desirable 
to study certain aspects of seed sycof lora so that the losses 
due to then could be reduced. 
two standard techniques v i s . , islotter Method and Agar 
Flats Mithod were used for studying the seed «yoof lera of 
oowp«& and graro. The numbftr of rungl reeordivd froia Blotter 
i^etiioa was inore (70) than j^ gar PluU mthod (40). 
Xospdction of th« dry seeds of eowpea and gran revaalad 
that certain seeds were damaged, deformed, dlsooioured| oonta* 
atlnated with inert t&atter and infected with rayeelial fragments. 
u«eds of cowjpea vhen exaciinid after soaking were found infec-
ted with eonidia of j^^ternariay j^ jaj&Hsigxa, S.\«Y^iarii «nd 
ruaariuca and that of gram with aXSAmsxlSk^ SSSSMlSiai^ 
(^ tyyvulariq. and ^MMlm* Washings of cowpea seeds with 
water indicated the presence of jilttrntrlft Al^tM%^t fiJCtSiir 
f^T« fiUfftyaXIffQfis and j|:«ffiriTaa ggBlllC^na« with higher 
abundance of ^, allflpalft «^ n<i £ . BftBll4ygltttt» «i5i» that of 
gram with A. aLlffTRitiftt fftUfgMrJMl J2JBSM» gfghflfrft ft»¥tUtO-
JiS» il. MMM&UsmslM ftnd |;.|?8M,Hr« .giZ.fB9i:» vith greater 
abundance of ^. AiiisiMJ^, i^ . % f^,^ rill%fl^ 4» &ndJL* i&XI&3£m. 
In a l l , 59 fungal species were detected frcmi the external 
surface of dliferent irarieties of cowpea, Fros external 
surface, highest fungal species (dQ) were recorded froa 
variety V-87 and lowest (13) iron V-16, from internal surface 
of eowpea seeds, 38 fungal species were dateoted. Highest 
nuiber (17) of fungal species fros internal surface was 
isolated froa variety V»69 and lowest (7) froa C0*5. 
In case nf grsa, SB fungi were isolated froa external 
•lai^ ftce ftnd 36 from Intcnuil stirfac» of dlffei^nt vari»ti<Hi« 
Highest nuBber of fungal $p«cl«9 (21) fron •xttrnal surfae* 
vas r«09rd«d froca varlftty BO-226 and lowest (12) from aO-216, 
i ro i Internal surf act, highest fungal species (IS) vere 
detected from variety H-208 and love at (9) from variety 
ii^-47* In bothy covpea and gram, certain fungi were confined 
to certain varieties and were not isolated frosi others, 
Over a l l , the seed aycof lora of cowpea and graos exhibited 
qualitative differences, «*8aer^il^iy in general, out-nuobersd 
a l l the other fungal species and were widely distributed in 
the seed samples of difiexent varieties of cowpea and gram, 
Efflkl lUt were isolated less frequently than HMSLSMUU* 
Xhere was a correlation between the niaber of fungi recorded 
fros seed and the percentage germination of seeds in both 
cowpea and graai. Highest gemination of seeds was recorded 
in variety which harboured lowest niaiber of fungi. 
By and large, nuaber of fungi detected fros dsnaged 
sseds was «ore than nomal seeds. 
Maceration technique revealed the pressnee of myceliui 
of fungi like tltfrairli AUftCfiiiit A. llmUii* ggfgftfXtri 
and »ythi^i debarvanue in different seed parts of eowpta and 
grsa, 
Pathogenicity tests were condtucted both undtr letMratory 
caniil^ioiia ajad la pots. In caa« ol covpoa, ^mSK glQbosug^ 
AT>lil^ <?Bttff fftQtotffg, ^,tofotBftgri fiSfittr&Utr«a» snt^lKiiilyi 
iO^ifim ^ a AlO«Ig41W llSSIM product no tyaptoms and, 
therefore, vere lniioct»»u8» l^ jditauil detoaryaaaat liSWrgJlly^ 
£l&mli« ^ mtritta fQttlltVt and l.. fflgalltfgnat produced syiaptoiBi. 
In cade of gram, £{• Klft^^B^t il* Jifii^y£S£« £l> iLiSJ^EldiMitti 
ii* iMl&3& &nd i^^ gfffpgrlMm fiM9ffBr4<?14t!t <iia »>t produce 
symptoms. Un the other hand, M* &X&SSmM$ il» iUMlMt ii. 
JLLiXftle&* L* »q\riiff<U» lL« a9fl4l4y.gyai ^ad j^, tXms^ produced 
eymptoBis. dy and large, germination of seeds vaa reduced, 
stunted growth was (^ K t^iced in infected plants, iieed and 
seedling rot was produced b;^  a number of fungi. 
Culture f i l trates of fungi which produced synptosa on 
inoculation viz., ^z^tiim 4tbirYtBUi, ^Itffaart'i tl^tgniUt 
£• iilQA^At £• £iAZ&J(A» ^mtrittl fgttiffU, t* •gBJrltfgWtf 
a»d A* Xlllttf in case of cowpea aod ^. HiXttit AlVtrOirH 
H. l21XAUtA2lS« H- luOSdllt £.. agnlttf^Ilf and £• fattiffU,, 
In case of grca, reduced tl^ gemination of seed^sigfltlieantljr. 
ifunglcldes vliB«, alcarol, davX&tin^ x^aoXat*, i}ragslool 
ana FytoX&n»| nflaatloldos such as Furadan, CytroXana aod 
Irnik 0-10| ant ibiot ics viz,, i»tTeptomycin and latpaoyclin, 
&3J^d£3sXM SiSSSMlA latex, a^m (ii£itlCJ£Mi IMl&A), I«e^ 
•xtraet and mem gva ware evaluated in the laboratory against 
the saad mycoflora of cowp«a and gram. Host of th« fungi 
%i«re controlled by saad trealaaants v i th f ungieidas, naniati-
cides, an t ib io t ics , palotropia latex, naam leaf axtraot an! 
neem gixs. vlersaination of saads also inoraasad significantly 
as a resul t of treatments with fungicides, n^a&tloides, 
an t ib io t ics , ualotropis latex, mm leaf extract and nsea 
gUEB. 
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In Biaavrii a^ *^, agricult\2re cotf.raaaity iias uttaln«d 
Induiitrl^l Isportafice or. in ath^r worda, agriculture «iXone 
can keep th@ tflie»l4 of iQdustrjr (soving. Fnus, the fteed 
tthlch i s the source of origin of agriculture cannot be neg-
lectea. lood «••<! 1» not anly aeanlngful and of the huni^ er 
of the v<orl(i but & nyabol of better way of l i f e und founda-
tion of an a^e oet' plenty, pe&c*' ana freedom (It reenan^ 1 ^ 1 ) , 
t» Variety of jaicro-organiasais l ike , bacteria, fungi aiKi 
viruses tand to invade tn@ aeeas tina render tiiem aiseaded, 
<»iijoni the ateed invo^aers, the fun^ i^ constitute & uajor group. 
£ or &or£i than 130 sp0ci<-« ol i t are alre&dy Known to be 
actively en««iged in oiodeterioration of vjsirious »eea« and 
grains (Uhristenaen and r^ jitufitann, 1965). l er ioa ic fai lure 
of eTop9 raieed f rcwi even quality eeeds due to diseases and 
IHToduetioii Q€ «biM»r«ai eeedllJica and dead eeeda in gerttinatloa 
%••% ^ v e dravR the attentiaii of reaearch worker«, adalnietra-
tora and aeed prodi^ere. Cooaidera^le work has been done in 
advanced eountriea «fter th« second world war f^r boottinf 
up their a«ri«ttl%^«l prodttotion, fhe increasing deaiand 
of the healthy se^ds in produeiitc the disease fr«s crops 
raised a new hraaeh for phytopatholiHElsts known as seed patholosy.. 
o 
c 
Heavy loss«Ji hsi-r« l^ e&a ooserved to &» caused by 84»«d-
9orn« pattsogvns In varloiis crops, 8®@d rots , stedllng rot , 
! • « • , pre and post •eier«;'«nce losses , dlse&aes at various 
stages ol pl&nt growth l ike leaf spots, sten. rot», w i l t , 
ollj^ntd, root rotis «m i'ruit rots , e tc* , iiifluence the ojfap 
staiidi utiu ultlsaate y i e l a . ine ejipsctutijo of a cult ivar 
are sji&ttered il th<» seed U4iea i s not ol M a i |h qu&lity aod 
ijaitno^eti free. 
In case oi* wne&t, loose ;8RBUt&Qa ounts are t.^ e aiost 
iisportant seed»oorne diseases . In India, Z^"^ percent losses 
have bee a observed, j^l^eriaari^i t r i t i c ina j^rasai una i-rtkOhu 
leaf blii^'ht result^a in 60% losses in sc^e f ie l a s . mentor j.a 
y|odoyt|lf aor?:. i s prevalent in North Inala. Ic paddy 
M>rf6»1itgrft aCCMft ^reda de daan. ^ubram.d «Jaia., r^rlCVllftrtfl 
mMMm - - v . *«nd 4a0^ligMaif SnS^A ^»<aa * IshlyaiEa Dawson 
are isiportant seed»borQe pathogens, bengal i^waine of l ^ a - 4 3 
wee due to |£, 2£Xi&t vben the losses were betwesn 50>fl0^. 
j<o09ee of 0 to d(^ have been reported due to it* fiCXHftt* Xa 
Itff?, bacterial blight was in eplphytotic forffi in certain rice 
growing areas of Madhya Pradesh. Ahite t ip nmiatode CsJBllAitik-
fiJUlSlfJ ftDCSM ^s^vo has been reported to cause losses of 50^ 
in Ottar i^radesh. In aa ise 4^iplfdi§ yeae (ochw.) i ,ev., 
tfgfttflfifyj Al^SHii (Nisilca4o) <»tibra8i. ik Jain, and ittfigltti 
aignUtfgyttt «*t»sl<ion are iaiportaat. several wiiits in sorghun 
are see^-borae. k wmimt of leaf spbt patiieieae mtm a lso 
sesa-t>orn« l i k e |i;tf|.Ay f^fUJ^ g&iaB ^y^in iea i^ ta (ues. i .liljionf 
vwYmfrrtft iaaailik («aKk«rj i^ocdijn. .i»g9lhfg4ya •»!». otc. 
*i.Tiot dls««ise i s iaport^nt In pe&rl m i l l « t . In legunet, a 
number oi tun^ i l i ke Hacroofapp^^f oh&aeol^. Ciitublttoo) ^snby, 
.^soQchyta ^p. cause is^tportant d i seases , ^iisil&rly, seeds of 
veigeUiOlefS, Crucifers , ^olanaceous c rops , o i lseed croj^s, 
for«i^e c r^ps , f locr crops , e t c . , carry pathogens which are 
a e t r l s en tu l to the crop, <* nuaber of des t ruc t ive pathoieos 
aro associated with v®<j®tativ0ly prapa^ated plaot par td , l a 
India , wart oiseaae and golden nematode of potato were In t ro -
uuced throu«;h tuber and are nav r e s t r i c t e d in the areas uf 
^ar jeei ing ann . l i lg r i h i l l s rei^pectively. ««, nuaber of v i ruses 
are seeu*borne patho^t^ns which r e s u l t s in neavy losses . 
Infect ion of seeds r e s u l t s in seed r a t , ciiscolour«itiaQ, 
reduced s ixe , d i s t o r t i o n , shr ivel ledness e t c . ^ed-borne 
infect ions generally reduce geiiaination capabi l i ty of seeds, 
de te r io ra te seed qua l i ty and reduce the laarket value. In 
r i c e , g, QrvSfe infect ion decreased the s tarch and sugar 
contents . In black gran protein contents were reduced due to 
a . itMlffSll infect ion in seed. 
the e e r l i e s t reference to the assoc ia t ion of eeitse of 
p lea t diseaees with seed i s founA in the works 9f Heisnant 
• • eer ly a* l§Sf? end of fisll 1773. i i tudies of Se l l Wtf (l^m), 
^ith gj^ y f^fffB^ BWB^rtl Or,} fu l . on ry«, dich«l i (17ii3), 
with ittuUfiilt a iaac - . on btans, Needhim (1743, 1746), wUU 
ika&msa ICii lf i i (^t©in&uch) F l l lpjev on wh^at and I l l l o t (1755), 
vitli i 'm#tj,# j^i^ « oa wae<»t are prot>i>^ l3ly the ear l i e s t records 
*iiicii ^av« ti lacttial ia^sis t;> tiie growings cuspleiuna of 
l*«trmers thut sost® disQiij;9 ^g«nt i s carried by seed, l-ri^ nk 
( I d ^ ) , dei^ ons trated ttie seedi-t>ara@ nature oi jt^ . llnaatfluthianuffl 
CteUiSing aatnracnose of oean, 
in «»uxO0y, f irJt o f f i c i a l seed test ing station wu,s 
estuDlished in order to deterciiin^ g«ri:.inutlan c<»pacity and 
purity oi seeds (i,4*lone fiHd usJcett, 1964) although as early 
aa 1916, ^vit&^rlund phBMf^d «i seed lu« which r«crjir«d that at 
l&hBt two aien in country where clover seed v**™ eold vers to 
serve as Inspectors for seed offered for sale (i orter, 1^1) . 
In iurope, seed test ing got importance after 1369 and & nuBber 
of SB«11 testing ana control st«itions were established (irown, 
1939). Aesociation of fungi with gezninmting seed was soon 
Observed by workers engaged in seed tes t ing . In 18^6, iatsey 
in iowa, U.a.A. published the results of germination t e s t with 
notes on the fungi found, aailh (1^79-1901), in Great ar i ta in , 
published i l lustrated notes on fungi detected on geminating 
fam seeds. 
«ieed health as an international problea attracted the 
attention of s e i e s t i s t s •» early as 190$ when the f i r s t iseeting 
of international analyet was hel€ in eeiuMetioii with JotanieAl 
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QongvBM in wlcn, 4%««ael4itli>n of official «««<l aoalyets 
of SioTth HmTicA v«8 organised in X903. i^mingara ¥lmnt 
Pitotteetion. station caa® into 9Xiat0Z)c« In 19^0'&M iJarofin 
tt&rt«d worklQi^  os 4«04*bdra« fungi of crops IQ iius9la» the 
first s««ia testing sti^tian was set up at .^^ g^sningsn ix. 
iMthoriands uaa the f irst s«sd pataology laboratory vas 
•stablishad ia X9ie« jjorogin rscoiiuieiKiedi testing of seeds 
for health as early as l^aS, in IdSti, Joyer pusilished a 
handbook consisting of methods for detection of 8esd*t>ori» 
organises, their olassii ied l i s t and control measures. 
;iuskett and Malone describsd ulster s»ithod for the study of 
seed-borne organisi&s of flax seed in 19 l^l» studies by 
aussel and Ledinghaia (1941), Leukel and Martin (1943), 
Gordon (1944), areanly and Kachacek (1946) on seed health 
and seed*1»9rae fungi provided inforaation regarding deirelopoent 
ot seed s»athology in early days, 
lArge auisMr of fungi and other laicro-organisBS ere 
assotiated with a l l types of M—^** fhe fact that the seed 
i s coBtaainated with a nunbsr of organisns does net siean that 
the resultant crop wil l he diseased. ^eed*boro« ineculvni can 
severely endanger seedlings «indi pl«uit vigour but whether, 
how aueh and when they are going to attack depsnds on their 
nature and on eeologleal balance of a l l the niero-organiais 
in and around the ssed. 
Xaiten «ii4 iuvyi^BrrMi (1971), relied the stirfeee 
st«rlllj(«d smd» of Iins««d JC-2 on ftctivtfljr growing cultures 
of 3 i«out«s of I'Mfftriiya UaX Joii«y« i^UffgiQau iBilt^lcoli 
ii'AUb,) JutUr and ^ffafnlltm j&UaZ van iUghwa, »o«n thttt 
In pots and found a i l the tungl to b« pathoganlo. .ollfiCS&liJIff 
gtfUttfQUJghUa and ! aaariW cau««d saedimg rot in patho^tenl-
city trials on rOiesari (Khar* fit Jl*t 1^^) • Tatel (197^), 
peHortsed puthogenieity tasta with 108 cultivars and hybrids 
of bajra against gMtf^Uli§k BtOBUitil (Hitra) aoadijn var. 
ooonansis in saadling as wall as at 3i«itura plant stuga and 
found a l l tha plants to bo suscaptiola. I our typaa of the 
infactions i.a.^ saad rot, non^atasrsanca of saadlings, coty-
ladomtry iofaction aiKl plunsule infactions vara produced by 
the fungus nlfifI'gj.lltff SJU^Stm i-iok on the seeds of soae tro-
pical plants (iiati and ^laslingim, X974). not ting of the seeds 
was Observed by Knets J l j ^ . , (197ei), due to the fungal 
infection of rhW9M4a *P. t iiAB9t^9 afaiftQlggtti ifitsch, var. 
MUM. •^ £• BiHftfflWtti var. £iaU£S£l. ie*d-borne fungi 
«f •mmk^w, betile-fourd a&d puatpkin eaused teed ani seedling 
rot bealie iiHiibitiiig the percentage gemination of the seeds 
(Prasad and iarayan, 1978) • The pathologieal tests perforated 
on nofwal and off eoloared aeeds of SXMM MOMLM i»* revealed 
that 1001 of the off coloured aeeds were infected by £• ML&Oi 
(dharaliogaa and iaisakrishBa, X978). fhe pathegenicity of 83 
fiisgl associated with aaite seeds and seedlings were f irs t 
««te«iiiied by artif i e la l inoaalaiien Method ia wide «eu^ tubes 
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ttnd«r laboratory condltiona mm latar conf Im^d In pot 
cultura axpariaanta whar* by HalainthoaporitM t lUiWrt 
He Kiimay, Agtfgg^ltft x s U i U iaeoardo, LUfirl^ grwilolaftrttl 
aohWttlbi», L* mnilU9m9 >»haldon» flfJUiJ.nt&VfBWim fiir&QQlM 
Voorhaas produead aaad«rot and aaaaiing rot (Lai and aaksana, 
1979)* i'urltayaatha and Ghakrav&rty (1981), tastad pathogani-
c^^y of iiQX9BM9,l9^<iTSk lVk%UWiSU and l.tf^ ^affAva QIYfPOTMl •'P* 
:^)^ p4^ fy|f on gram. Xhaaa lungi causad wilting; in auseaptlbla 
e,7, J, 11-62, 
Hlatopathologlcal atudiaa hava baan carrlad out to 
loeata tha slta of aaad infaetlon ai^ trunmisalon of tha 
infaction during tha aubtaquant yaara, Jamaa aj^ jJi,, (1946), 
obsarrad a nunbar of fungi in tha oravicaa of tha injurad aaad 
ooat of aprins vhaat aaaplaa, in soaM» aaaaa tha fungi wv 
haId Maahanlaally and protaetad in tha cravicaa of tha aaada, 
flyda (IMO), raportad tha prataoea of aub-apidaraal sycalitua 
of tha fungi in whaat grain taaplaa procurad fron diffarant 
whaat growing araaa of tha world. Chriatanaan (1951), obaarvad 
that tha nycaliuoi appafiring undar tha paricarp of tha whaat 
aaada waa ganarally of Altarnar^f or ao»a othar fungi. Sh^ aiaa 
(1954), baliavad that cartain fungi Joat roMiin banaath tha 
aaad coat but did not aauia any daaaga. Oupta (1958), condoetad 
hialopathologleal atudiaa en infaotad flaral parta and fruita 
of coriander atfciicii»Gi by iI9%9mSi§§ ttiCrffiaB<;^rBf Onfer. Jain 
and Fatal (1969), datactad 14 ganara af fungi froa caator 
saads vhareln fungi vara largal^r locallaad In caruncle and 
adjoining portions of Internally eontaslnatad seeds, ochnalder 
M Jl» f (1^4) , isolated fegUtlati:.kl>\M UttBSitUB within the 
seed coat of surface sterili;Ked soybean seeds, Ilyas et a^.y 
(1S7S>, observed myceliuja of fltfta.ffdtifl i ^ t t g t o m vur, iialAi 
and !^e3jyiB9ri KlltWglll^  in tft« seed coat, cotyledons and 
embryos of surf«^ce aterlllted seeds of soybean. Kunlyasa 
&,sa idLdhl (1077)y studied seed transmission of > usarlma %illt 
o£ nM§mvM ftg,grar4§> aycelluis ana chlaasydosporas were 
present deep In seed coats, nlcroto^y of alldew Infected 
seeds s&owed the presance of tne pathogen In tne hilar region 
only (jt^arwal and Jalnt 1978) • Pathak i:^ AI** CIS'? )^, 
deteeted Ffg9B9fPgri ttmrwrifit («*«») syd. In seeds of soybean, 
jiaxena and ^Inha (19?S), conducted hlstop&thologlcal Investl* 
gatleos Q^ ttm field fungi associated with the seeds of 
Hil l* v»r. lift^ilA •««» ! • muHM frm 0.P. and Haryana, Hill 
and Meat (19^) , studied fungal penetration of soybean seeds 
through pores, Lawrence jt$t iJUt (1981) i carried out studies 
on his tope thol^y of sveet corn »0ii9 and planta infected 
with L. i^ntllf^rit *»d t* smMssim* 
For centuries seed treatsent has been used. About 1660, 
salt brine was accidentally dtaaovered to be effective against 
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the aunt of wheut, nt the end of the Idth c«atury, i-»,»*« 
jCesi^ iA?, in i raneo, testoa Si&ny cn i^xiicMl eaiupoirnds to inprovt 
wli«At ft«»ecl« without nffdctin^r agricultural pr«setic« (vool&aa 
and hisBphrey, 19J&4JI. i r«»oat (1^07), ua»«i copper aul^hate 
«^&lnst bunt of wheat, k ormaldehyao was toumk to b« quite 
e t iect ive oguinst isarsy ki i^s of seed-borne fungi, particularly 
Sttuts (Jeuth^r, 1895, dolley, l<s97). Copper carbon&te v&s 
the f i r s t ary*tre&tins afiiterial used in control of wheat Brnxxt 
i^&tn^ll'^^t&ith, 1910, 191S-1917) • ihe ituoderti era of f ungi-
cidQB and seed treatment started nith the introduction of 
tho organic mercury compounds, Hieha. (1913, l«si4, I'^IS) 
recocjrended treritoient of wheat seed «ith jsercury ehloropheiK)!, 
after inv«»8ti3'tions during 1911» 15^ 12 by ^'eaenberg (1938)« 
ihe f i r s t proauct containing this cocipound was asarketed by 
i&y9T*B in Gensany under the trade nase Uspuluai and in 1920 
netf aerstan product Oenoisan was sarketed, i*«hiia^ n (1943> , 
observed i i^ ib i t loa of seed*borne fungi by ceresan in eottoii 
seeds, the fuogieide Harvasan, Agroean tiK, Ceresan, f i l l ex , 
tetiBAsaii, ittumsafi, copper earbonate and sulphur nere found 
to be quite effective In descending order in eontrolling the 
iiOrcof lora j^resent on Jovar (Mathur and diehgal, 1964), Mande 
(1966), studied pea seed infection by i t t t r t i a & i t r t i l i a i t M t l 
and ASttoohytf Mlik <^n<l l O control by seed soaked in thira* 
and oaptan suspeoaJkbiis. bight fungieides vers tested against 
the sesd ttieroflera of castor , of these shell see4 dr%se#r 
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«Ilialnat«d a l l tae eaycof Xora Mcttpt Cl^ ftdoaQorlua w!iich WAS 
controlUd &jr ti&]PV6dft» And i^lrasi (aain &nd Fatal, X969). 
j^ aiide and Kyla (1970), usaa i>«noaiyl aM othar fungicldaa for 
tha control ot *f,9cohY%a, q^»X on paaa; ivauruoio (1971) atudlad 
affact of thrae B%96 dreaaing fuagicldai on genBlnation of 
oowpeta, ground nut and isttisa. j^ athur §X SX» (1971)« pravanted 
tha growth of ^fiBtfi^^g?B9g4\tt g^ gUft^ Wa ^rachalar, ^. 
Xlayjl.^ a jarf, on th© aaeds of paarl silllat by ualng 5 fungi-
olaaa. liiiferaatial fungicidal action tiaa baaii noted in 
controlli!!^! thd fun^l on tha saads of whaat, barlay and o i l -
aaada Chills una .^ttllace, 197s:i). ^garwal and ^ingh (1974), 
usaa «igroa*a iiif 4;araaarKlry and ihirais for controlling saad* 
aorna lun^i ox ^ute. miras, i^ithana, tiaptan, Jenlate, 
iiuiisoctol and K;«ire»ii,a wat vara laujQd to oa affactiva to 
i? uaariu^ oj^ vaporufli achlacht (i^ garwal M3i Ml* % 1^74 and aupta 
,f| J 1 » , 1974). t/itavax and Flantavax M9T9 iouna qaita 
affaetiya againat baaidiofliycatat fungi, salaetiva action waa 
alaa aliovad hy anilidas and l»an»oie acid (Pcmmwr and &vick, 
1974) • iafura (107$) traatad u—da and saadlinga of Phaaaolua 
vtt|gayif with banoiiyl (banlata) to pravant infactlon by 
l^toPg^lOi MlUii. «l l i» Ml Al.i (IS'^ ,^ workad on tha affact 
of thraa fungioldaa on intaroally «aad*borna fungi and garuina-
tion of ioybaan saada. 4iantanT3avada and dareia Aiiuirra 
(197e), obaarvad that tliiabandasola eontrollad tlia growth of 
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storage fungi of f r l t ioal f t . iiiasslb and ladroa* (1976), 
studied th« «rf®ct of tprayine with uith&o* K*4S (Hancoxtb) 
to cont ro l ^otryt^^ £iJ22A -j^ arogL^  of yjccia fabae !<; iinhfi 
and iihare (1377^), cneaical coa t ro i of l1iCi:gi?ftffSlfli PliifgOlInt 
ana T.ti^^rlyiB t iUJr i tU associated with cowpea s««dst P«t*l 
tana ..aye@ (1977) flun^'ioiutii s««d tr«atia®iit in tH® cont ro l of 
tfCiirm^^mB XStlClU »^cc» of soyoeaoj tforais and Vyaa (1977), 
effect of aeea treatment wit^ jiyatmtic fungicides i a graa w i l t 
cotitrol; Jt2pta and liotashaista (X97i^), efficacy of fungic id ia l 
nQQd traac:&0i.t an pre and poat-eiitergeiice mor ta l i ty in d i f ferent 
v a r i e t i e s of lionQixl gtm {^Mu. a£^MStXsm> • Vidysefejaaran 
jaJt iiJL, (197*?) t used ^aptan, Aliira®, oif a l t a n , J a v i s t i n e • 
i'hiractt or Vit«»vax * fhirao to control the seed-borne fungi 
of aorghua, «»ulttkh e t 4 I . (1979), ooserved the e f f ec t of 
aeed treatment with 9 fungicides on the seed-borne fungi of 
c a r r o t , reddish any tu rn ip , fhe best r e s u l t s wore obtai tud 
t>y ^«s 33-601, davist ine and j e n l a t e . ^^unghate and t aut (1982), 
t r ea ted the efficacy of nitie d i f ferent fungieides agains t 
fu$gl rre«)uently associated with sorgniui seeds, ^ .^ote and 
d>iaye« (Idai^), ooservea toe influ«nce of fungic id ia l seed 
treatment during storaj^e on se«»d*oorne fungi of auog bean. 
Ant ibiot ies have shown proper t ies for seed t r ea taen t 
being e f l ec t ive e fa ins t pathogenic fungi and p a r t i c u l a r l y 
oac t e r i a . i»trepte»|rciii has been used in cont ro l l ing halobl ight 
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(fegJ&MgaaWP fi<?iP9PSi:ftg;^tfflfti3>n Ottts, Bilv&tXng of red b««t 
ggryfit&ifit^r^Va itSMt) in b«tt, angular XvaT spot U^ IMSUSX" 
mm> in cucumber, naloolijjttt (^, Bftft,it<liwalft) in b©*na and 
l»act«rlal lea&r spot (£• ffiji&i^ l^ In s@siiiij»« ilhomua^ 19d9, 
iijaosoly 1965, I d ^ ) , 4^grli£iyclii has been U8«d agi^lnst various 
bacterial diseases, (ihlruzaalachai*, 1963} • /«cticilone has 
basn founts effect ive against bunt ol whwat and covered aiut 
of oata (Henry jtl jal«» 1?*31| Henry, Hlliier an<3 p#t«rson, 1982), 
^n^uraoiungin has been founts qulta • f l e c t i v e as a saed tr«att»ent 
against fyrlcu;LarJLf oryga^ Ct*v. and j^.-ftyvaae in r i ce (Xiiiru-
salachar, 1967, iiahalkar and Ivaargaard, 1969) unA agalnat 
,¥tl4l4iQ MCiAi (I'srs.) Langerheiis in Jats and i£§sMISLeM 
tIMUtSSk* (^absnnax acbltcHt.) ^hoaoaksr In barley (Jharavir 
and aay Chaudhri, Id&ii, 1971) • iJoyadshiav (197^^), «aployed 
ant ibiot ics ana fungicides for seed treat^ient of garden bean. 
yj (1977), used antlDlotics for controlling seed-borne organisMS 
of isported vefetabies. 
Considerable saount of >K>rk has b^^a conducted on various 
aspects of seed health and ssed pathology of agricultural 
crops in India and abroad, 
Haenseler (1&M&), in i t ia ted the vork on th« e f f ec t of 
orgaoio aercury seed treatawints on gsniinatlon akdyield of 
psas} tirade and ^ameyer (1934), internal breakdown of paa 
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••«4S| ihJBiits (1937), microflora of wheatj Doy«r (1^38) • 
n»thod9 for det«etion of Mvd-born* organlani, th«ir cl«ati» 
fled l i s t and control 2s«aifiar»aj Mu»k«tt **oi talari* (X941), 
til»ter isftthod for study of s«6d>5orn® orgdnlaaa of flax; 
>l«»k8tt C19SD), stuaies on sl^nli icv%nc« of s««d-borntt fuaglt 
i;hrlateas«n (19$1)» extcrn&lly 9tttd«t)orn* fun^i of whemt} 
Mlll«r (I9&'d)^ i£iit9rial8 for n9ut tr9atffi«iit of peas and &e«n8; 
ui^ ttlito an4 urov«£ (1953), ««ed-£>orQ« fungi of peasf Uhdrwiok 
(1954), a«6<l«bora« microflora oi rlcef XoaaBtndahi jjti ^• , (L955) , 
ItfoUted u i t ^ r s ^ ^ ^ f^^ \t9ll9%9%V\^\im &» tli« CQmomat 
gemera from a l l the isajor flfix growing regijfia of i^ orth 
.M&«ricaf Micimidt (1^5) , isolated mor* than ^ species of 
fUQgi froB Agricultural seedSf uu^ssel (1956), wheat seed 
fuogii wruickshftjok (1957), e mte oc the incidence of i^ acotshyta 
sp, in pee seeds; Kilpetriek (1997), fungi essocieted vith 
the flowers, pods end seeds of so/heen| Tuit (1969), wheat 
seed soias{ Jacks (1959), seed disinfeetioii of pea •^•i§^ 
4hiteslde (1960), diseases of leguirt» crops in Jouttiitii 
ahodesia; «tilliaiB8 jtl jy|^, (1960), s«ed treataent of leguae 
ereps; Crosier (19611), seed fungi of saiall graios; FopoYa 
(1961), ascachytoais of peas; Xunaer and aehaldt (1961), 
health exaeination and assesseent of anthraosiose bean and 
pea seedS| Crosier (196^1), black spot of getminating pea 
seeds; Field ana ling (1962), ioflueaee of storage on 
6«ieFler«tiea ef steted pea seeis; tettavailieva fjl §1* (19it) , 
<$teases of leguMe eeede; de fe«pe Cl9«d), flax seed healtin 
a 
testing ana s«»(t*l»ariMi fuzi^i| J% t^mpm (1964ii), s««<i*bor»i 
i uaar^ uaii in tes^perate climate cer«alS} tie i«ape (l!964b), 
fut^l li2 seeds ot wheat, barley, ry^ and oats; >.i»thews 
(1964), fi note on the testing of pea seeds far the presence 
o^ ^^ aec^ y^^ a spp*| Pohoska (X964), dry seed treatment of pee 
ana t>eet$ Kennedy (^f)64), t&olsture contents, {Dold Invasion 
and £®od viability of stored soybean; *^ a5h j£;| a l , , (1964), 
seed-borne fungi of beansj .^ erry anci Howell (1966), sysptous 
and nature of hollow heart in pea seeds; :j^B.(ih (1965), phyto-
pathogenic and saprophytic fungi associated with forage legusie 
seeds; Hewett (1965), seed«borne fungi of wheat, I r its (1966), 
parasitic fungi borne on cereal seeds; Hansii^ ^ £ | jLl.,(ld66) 
oat seed fungi ai^ their control; aewett (1967), wheat seed* 
oorne lun$i$ Jarbra (1968), nycoflora of spring barley seeds; 
t^ e lenpe (196ii), laboratory testing requiresients of the two 
•eed-borae diseases of eereals; Hakrasi and i»idky (1968), 
seed preteetants for the control of root rot and dmpinf off 
of peas; flannigan (1969), barley grain Microflora, Meergaard 
(1969), se«d*borne diseases of various crop seeds fr^s Africa; 
3kTU and i^ hisad (1969), fungi associated with sorghm seeds; 
Oorgenaen (1969), fungus flora of Uanish barley seeds; 
94«vadi (1969), ayeoflora of eotton seeds; Jorgeasen (1969), 
s^eeiet of ILttMUrllM •!»> itllln^totnarlUi on seeds of barley; 
June^ jo est Malik (1969), iilerofler* associated with serghwi 
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S!?#da| ihovralk {Wo^), ;^Ii»fnaria 8€»d infsctioii of %fheat; 
.jambat ^ i j i i , , (1969), ««ed-0orne funiji of soy^aoj i l&nigan 
( in70), seed K^ycol'lora of aarloy, wheat a«l oa t8 | ijhristsnson 
(1970), invasion of s tored sorghtsi seeds by^  funglf l-i9®rg&mTd 
(1^0) y seeOi-ltarne diseases mrsa Indiain ag r i cu l tu re ; tie i's&pe 
(1970a;, tet»tii5g ce rea l seeds for t uaarlwai infectioni Iflimaki 
(1970), cjicPOflor«t of ce rea l eeed.j{ ye fempe (19701)),the 
ueter^lfiatlori of lireehBlerA »&tlvuta in barioy seeds; ^bi^rtoii 
unti ^u&ar (1970), a presusiptlre t e s t to de t ec t t^^ egoct^ yti^  
irAectioa in fisii.pl&s of ^ a seed&i$ J&thur ana i^'eergai^rd (1970), 
r i c e b.>rn© ,.i,x4gtoC^Q4« , l ^ ¥ k K t 4 froia d i i r e r e n t countr ies j 
^cnneiaer ££ jJL» (1971), seed ©ycoflora of soybean? ^cot t 
(IQ?!) , tiireiAt froD 9eed*&orne plant diaeasesi l attjcwa (1971), 
seed t&lcroflora oi peas; ^antaaarlei jje jj^» (1971), Uurvulttria 
yvffibOQogonig on r i c e ieeds; Haware (1171), fungal microflora 
of aeediS of y^fw^ natj.Ytp i,» and i t a cont ro l ; Huaain and 
fchMad (1971), fungi of oll«eedS{ Hathui* and iSeergaard (1972), 
aodie aepecte of aeed*i>orae lun^si of r i c e , wheat, blackgran 
and aoyHean aeeda fron India; Kiathur, iHallaya and l^eergaard 
(I9?kif d i s t r i b u t i o n and daa)«.ge to aeeda and seedlings of ^'^<^^J 
i..l ' - i "^'':\L" • . . i^nahosur H JUML, (1374^), ayooflora 
of fennel; tiebeiro (197<£), infect ion of eggplant seeds by 
figtt t tAU4«i iLASOiitt Mamaa and Hash (197^) de t e r io ra t ion 
of stored JHMI seeda by ^ jBff f t l l t t i XiiteftCj tfaman (ia7« ) , 
de t e r io ra t ion of s tored pea seeds by £• riiber; Mamaii maH 
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aarn«tt (ig?*^), d«t*rloration of atorcd p«a M«(lf| iflcnolcon 
aod «»liiel«ir (1973), «ff*et of stor«g« coodtitions mad «••(!• 
t>orat fungi on soybean s««d quailty| Harman j i AL^, (1973), 
anapdragon aaad blight cauaad by ••ed-bornt fungi) Ua Xasipe 
(1973)» tasting oaraal aaads for 1 ua^ r^ utB infection) Onuorah 
(10?3), |Pvtfaiua aeed decay and atem rot of cowpea (V^^ na 
lyln^naia (Linn.) ^v i ) in i^outhern Migeriai Perry and Harrison 
(1973), cause and developaent of hollow heart in pea seedSf 
Perry (1073), infection of seeds of 2Xam MaHSM *>y pythlm , 
ttltipuiai Hattuscb (ISR^d), hollow heart, a physiological dis-> 
order of seeds of pea (^liaiJitoHS)J M«»rgaard (isr74), 
seed health policy of certification and disease control) lenne 
et JLU, (1974) I variation in germination and seed*borne 
pathogens aeong soybean) Keeling (1974), soybean seed rot and 
the relation of the seed exudate to host susceptibility) ichan 
et jiXk,, (1974), seed-borne organisais of various crops f roM 
Pakistan) Schneider l i jJL*4. (1874) £>oybean seed fungus; i^icve 
(1974), ttaise seed fungus) Sal i.ung and Musa bin Jaail (1975), 
seed'borne pathogen in Orkra fruit rot) f ilipovles (1976), 
investigation on the syooflore of pea seeds with special 
reference to jig^Qftytj and l u n r i m ) Harrison (1976), 
hollow heart of f ield bean ( JULslA XA&A ^•) »—M £*each 
and Mae Donald (1976), seed»borne £lisii ilO^Ul *^^ fungi-
cidal seed treataent of sugar beet) FoerHjiLb, (1976), 
seed-borne MicroorganiSBis of soybean) SlU* lllJjUt H^^t 
1? 
•rr«ot of pod content with soil on fung&l infection of dry 
bttmn s»»4»$ b i l l s t t i i l , , (19?6b}, ttffact of foll«^r appli-
eifctioQa of fiui^iei<l«« on MI«CS quality of dry bean fPhataolua 
MiiMlSiH ^olkan aod Cupertino (1976), effect of foliar 
application of fungicides to control seed-borne fhonoaslfl 
of Hayo«&n{ i uloo aJk ilia.* <1S77), study of the tranaraissioil 
Ity of diseaiies oy soyoean seeds; jhh (19^77), suscepti-
Dility ol Pytnitti seedlings blight and pea seed exiilatest 
Griffiths and **min (1977), effect of iaJacxMl Xlfeift infection 
and mochanieal defoliatlan on seed yield o£' f ield baan; 
ifoshii (1<I77), chetiiical treate^ant of soybean seed infection 
i>r Peronosaor^ mushurlca; .iodriguesi and ^Incllar (V^a), 
frultlBf structures of S,9lif,|g,^glfiliai im%%lm v^ r^. l£lUKl^^ 
« ^ pb^gns^f ^4af formed In soybean seeds; Harrison (1978), 
role of seed*borne infection In epldeesiolagy of §Q%]PV%^» IftilAt 
on f ie ld bean«| Haware sJt ilfi,, ( 1 ^ 3 ) , eradication of 
yi^eariu^ amirffay^yi £, sp. ^.l^ey^ transmitted in chickpea 
seeds; BUieiljyL** (1978), effect of cfowing loeatloii on 
intemally eeed-boros fungi, seed gexmiaatiofi and field 
eaergene* of pigeon pea in FUirte liiee; fanaka (197i), 
triiithotbegiua iQMM i'^'Bk asseelated with soyheaa seeds with 
low gemination; Cardoso t | jJU, (197d), relationships of 
eensontration and age ol InoeitlUB of #|»f<ttlfclll JftiA&i Kuhn 
on pathogenicity to g«i»iiiating soybean oeeds; Charpentie 
and Hieot (1978), siyeoflora of p«a seeds; Mameftieci and 
•jo 
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(1^9) , intvrnally »md»botm fungi of soybtaa; Horaveik 
(X979), ftffoct of anth&racnos# stottls di—mm of p«« soods 
on tti«ir g«2ttlnatii?n and Morganeoi MAR ^ .^iiimM) and parbar/ 
(1980), 3««d-borna fungi affactlng •«•<!« of diratro (Hi££S* 
j a i U i M alfgafitfciiitfrttts) ana styio (^tryi9ffyitatff «pp*); -^ tAs^  
at a l , , (l^&O), Interaction of £• ult^um with garninating 
resiitant or suac«pti&Ia paa aaads; i^indals (1981)» growth 
^ i^ an^ e4,:^ |.iiaa Qjcaiiotta as a (biological ^aad traatnant of paa 
aaads in aoilf Falhato (19BX), isyooflortt of aaljta aaadiS| 
^pilkar jt£ j i . , ( i sa i ) , efiects of husidity, twparatura, 
fart i i i ty and cultlvar on tha raduotion ai aoytoaan aaad 
quality by phoaosa^a ap, | Kraft (I9£»^), fiald and graanhousa 
studiaa on paa a*ad traataant} Halton and *>iXt»ack (1932), 
affaet of tiydrogan paroxida aaad diainfaction traatatant on 
garaination and davalopoant of l ^ m ItilKIHIf &*ireolji anl 
#oytaIU (19^) , aiyeaflora of QJjua, tTH.^V!W •••dat Dawood 
( l 9 t i ) , saad-bofaa fungi, i^thogana of apring itliaat; itil 4hafia 
(i9aS), ggtfUilTi fttrYifMrt »• •P» ^rom aaada of I r l t k W 
JtUllXMIf Aii Ml jiU» (i»82), a atandard tathnlqaa for 
datoctiog aaad-borna pathogana in ptaa, chaaioal eontrol and 
taatiag coiiatreiaX aaada in ^uth Australia} ftios^and Sin^liar 
( I f t t ) , ttiayse^arapy of aeybaan saads to eontrol saad-borns 
fimgil akaytt f t a l . , (IttS), aoybaaii saad quality lossaa 
atioeiatad vith Man laaf baatlas and ^Itaraaria taguiasiisa. 
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lo India al40 consldftriible fioount of work h&s bs^n 
conducted on rations aspects of se d hfialth and s»«d pathology 
of itgricultural crops, aicgn ( l^a)» coniiuct«a f.hytopatho-
logic«iI stuaies oi sotm soeda of groui:^nut, toD&cco and 
Ciiator uy ulster a»tiiod; * adaan^bban (1949), reported 
occurrence ol run^i in ric@ t£f»rn&ls| 4oahi (1955), u<iator 
i,©ed rot oy lr.fifiiailgi8&9r4«B gttfUgtg ~*&ccardo| w^t*rup (1^55), 
i^ K i^utod iungi &3&3cliited with sorghum seedu} aose (1956), 
J^.tc»rattri4^  in wh«*ut 9e&da{ ^rivustava (1956), reported two 
fungal species ii9tcy4lTgig44# lli^gbrg^at ^na mm<iMl9 MMm 
fro£. iffyi^ a fieedS} Ch&uhan (ig^il), i'oxln production by 
I m i g t e Qrffiffgwal var. iastli-causing wilt of gr&iB$ :!athur 
and aehgfil (1964), nieroflora of jowar aeeds; 3rewal and Pal 
(1965a), aeed fungi of ragi (MlMMlm smMMm) i 'Srewal and 
pal (19$5b), aeed eycdflora of ^l^erotia UftUfiil **"»» «»* 
Ihan (106$), fungi aaeooiated with aorghui aeed«| LAX (196d), 
f unci la iBperted aeeda^ Vidhyaaekharan MX AI** (19@6), paddy 
seed sitroflera; Mathur (1997), aerghu« eeed fungi) if rabhu 
and Praaad (1907), wheat seed rungua; Jain and Fatal (1969^), 
aeed Myeeflora of Caatort / i L L^ ^ 
; Jain and Putel (19696), aeed nyeoflora of 
guar} nchaadelwal and Praaad (1969), aeed ayeoflora ot eucurbi-
taeeeua aeedat Uwbat $X Mi»% (1969), aoybean aeed fungi} 
Miahra MM. Ai** (^969), aeed-berai fungi in certain duroa and 
aeativia wheata; arover (1969), fiifigal «ycofiera ef jevari 
20 
.%7«^ li3hi» and t^n^Bsvemi (1969), a@«d mycoflora of sorfhua; 
Hishra jtX jJU* ( I ^ ^ ) , s««(3 aycoflora of soybean; Mlthra JLSC JUU.« 
(1989), »mmd nycol'Xor& of sorghtm; Hathar and !^ erg&ard (1970), 
saadoboroe diaaaaaa of rle«} 3angopadh^ay jg^ al.^ (l<r?0), 
charcoal rot disaaaa of so/baau tranamittad 07 aeadsf aadi 
ana Jhailwai (1970), rlca saad microflora! Jupta and Uhauhan 
(1970), groundnut saad fungi; r^ Jatn i l j l « , (1970), aaed-borna 
luiigi of mung baan{ Jrovar fend j«insal (1970), paddy saad 
funglf ^idhyasakaran itii iUui.» (1970), proauctlon of toxins 
by saed-borna lungi anu Ita arole In paday aaad apoll&ga; 
cisiauhan (1971), ^li^a^t^trm fungi of grjundnuti oantimaria 
Al li*v (1971), fittTYVllftglt fiSabffifigiSiHalg on rlca »9^dMi radian 
and auryanarayana (1971), 1 ungal saad infaotlons of grouis!lnut| 
sUAm Hath and Lastbat (1071), fungi in Importad baat, linsaad, 
aaisa and sunf 1OW@F| Hath and Lasbat (1971), fungi racordad 
on tha iaportad saad and plant matarial in Indiai Lalitba* 
kmiari jil ILi«., ( l ^ l ) , saad«boroa fungi of groundnut} Mathur 
l J . ^ « t (1971), aaad nycoflora of paarl a i l l a t | Qrovar and 
Sansal ( l»7l ) , saad-borna natura of fi^iHtftlffigailM lAfiilfil 
in afailli saads and i t s control by saad dzasaing fungicidaS| 
Kadiaa and *»iiryanaraya&a (1971), M—^ nicof lora of lintaad) 
dcbntidar jU AJI«9 (1971), fungi of aaybaan saadsf Vaidahi 
and iiaoia Mao (197^), fungi froa thraa variatias of riaa saada| 
Matbur jUt A I . , (197S), aaad^borna iafaatian of ypif^^aanis 
«*««*rl (liitr&yryi J i M l i t ) ; iw«p»R and nmttm (li78>, wad 
^ 1 6 1 
csyeoflora ol Ui3b«Iiil «r8| &a«l (197id), ©ycctflora of ps^My 
m%a^ ariiitvasa jjtS iU»»( l^2 ) , microtiotm or finger b i l l e t 
lirj:^  r ic» SO0CI8} Kathur aoa ^^ JoergMard (1.37^), s«9il ii«alth 
tes t i s^ of ric®f alr^b l l t i i i^ t (1972), ae«d-t>orii« pathogen* 
fuogl of ground nut| ^arwal £ | 4U.» ( 1 ^ 2 ) , ©©©a-bajpoe fungi 
of rie®» wheat^ Dlackgraa aoil aoyoeani Aoy aaa **bn®y (i972)» 
»eed-borii@ f uRgi of soy&«aii| ii**c Satti j | l ftjL.,. (1973), in ter-
esptlon of race f of ,il§l|^|,i2,lte§&gi:.lm mMM. on sorghuia meds^ 
Ltwlvedt and vjiogh (1973), see<l fungi of ^hesri CteltoCM 
sfettivaai ^ *'-lishra una Kaimiajla (1973), s€«d-4iorne fui^i of 
oil®©®«IS{ Saul (1973), sysef lora of beaa seedsf a«pta aad 
ahatrca (1973), 3«e<i rot uisl root ro t coapX@x of bettasj i^wivedl 
una JCotiidoa (1973), eycoflora of stored ib^ etd® of t)Ottl« joard| 
&iM^T una nm^ii, (1373), rol® .f fuogi aseociuted with S9ed«| 
air^h and ahim&Q (1973}, »mA nyoaf lor^ of gtmr (i«jCii2£iM 
HiEMaJiSliala*) i *>^mii &1 ML^ (19f73), m§4 ataltU ittidi** 
iB •&fmmii £ibiikl« aM .^ingli (1973), ttflcct of fuogloidts on 
•••d*l»oriMi pAthog«ii» of gi}i^,9,%U i a i i f i n t H Agarwal and ^lagii 
(1973), M«d«bor£i« fuiifi of 4ut«$ <>uh^ £ (1973), fungi aaaocia* 
t«d with gram •••dS| ^iiigb and whauhao (1973), a««d«-t)orf» 
itycof lora of 'Mat&ra* ( | | ; l , t9nti l i IffiBagriSfttia *#.) »nd •^•sari 
»«thi» (Ig|,g9!ltlli sacatettlfttti ^ . ) | «aoauiia (1974), »a«d-
borii# fanfi of starehy •Mdti jiisfh tj^ jy,,, (1974), saad^borna 
fluigi of eow^af Aulakh l i jy^ , (1974), saad liaalth tast i»c 
of ricaj Hath (1§74), laad-boraa iafactlon of ^rf^ l i i l t r i .fitflit 
C'^ } 
on §om9 high yi«ldliig varl«tl«8 of r ice | iigr«tval §X MIM-^ (1975), 
s««d-borii» fu»gi of ricc} ilaimujia MA ^Ingh (1976) ^ 8««d-
t>orn« fungi of aow9 starchy suttdsf aha2%& and Jasuchaudhry 
(1975), saad mjrcoflora of p«arl s l l l o t | Dvivedi and Xondon 
(1^5) I s««d mycc^lora of pigeon p«a| Handlaraohary Mi JLJL.» 
(1975), 8«ttd myeailorii of fiotse oil8««d8» v«g«itablas ani 
iusdielnal plantsf liathur afKl prakath (1976), ••ed ftngi of 
pasture plantsi Kang and •^ Ingb (1973), saed-borne fungi of 
BtaiAei Dwivadi and loiidon (1976), 3«€>d aii^ooflora of bottla 
gourd} ^ul&kh ff^ j|4.^ (1976), aaed-ooriai fungi of maisai 
li&i ana wlngh (1976), aeed laycof lora of barley; Vir (1976), 
disinfection of paddy seeds{ Jhakatavatsalam and i.*ripattii 
(1976), translocation and degradation ol carboxln and 
oxycarboxin in pearl millet seeds; IcSMOat ani dhide (1976), 
soas fungi ot pea seeds; iibrahas (1976), aicroflora of 
sunfloMer seeds; Kanobaraohary and Fadaavathy (1976), fungi 
associated with c h i l l i seeds; aharna (1977), seed ayoeflora 
of sens aedieiael plants; ^xena dud iinha (1977), seed-berae 
fUQgl ^ l i l A i •ItftfSl Maholay and oohini (1977), seed-borne 
infection of fiAiliftUH by ttftlrY41Pl94U JBilBiZmi Hathur and 
dlnha (1977), sesd-berne diseases of bajra; ^inha and Prated 
(1977), deterioration of 'erhar' seeds by iaafrgi i lm XlaxUii 
liaja and Lai (1977), efficsey of fungicides in controlling 
sseA-borne infeetiea 9i ffBftilifflgri\M itliUWBl\M snd £Ml£iai 
fieailifogjee la aaise; lAl mm i^ fsne (1977), pathogenic 
potential of fungi esseeiettd viili seed and seedlings of seise; 
09 (^ (J 
IHakur and Kftow&r (1977), intarnjil M«d-borni iiif«otion and 
h««t th»r<tip/ in r«X&tlon to aownjr »il(i«ws of F«nnlifitua 
typlioi{i»«| aarod* «nd /ittd«ei {1077}, S9&d*bor{M diMat«t of 
brlnjftl (ji£iimss MtX«?8gt0i i«.){ <^ uptii £ | jyL.» (1977), fungi 
ftSiociat«d wltn rai (jjliaJtliSJI JiiSffiitt) so«dS| aiiigh acxi 
Prasad (1977), atad-borna fungi in ralatian to physio*cheaieal 
propartias of sunf lowar oil{ a«ixaQa and ainha (1977), abnox^al 
iaolatea of aaad-borna 12911^ , tr<?^ rlcfattl .IfMaBftlVtt frosB Indiai 
i\oy and «onty (1977), antagonlae betwaan fitrgafaffri Jtl^ BgftiJ, 
and othar aaad-borm fungi of soybean; ainha and Khara (1977;), 
aaad-borne fungi of cowpaa and thair aignificancaj m^o acui 
££atngam Lai (1977), saad-borna fungi of iB&i^ O} ml and Gupta 
(1978), »aed ayeof lora of jiSlMhm JJUUlAItt Manoharacharya 
MJH A U » (1973), aaad uyoof lora g.z«fflffiBlii 1iftrM9B9l9!ai 'i^ «ub} 
itaddy and Khara (1978), aa«d-borna iungl of rieaf drivastava 
and U l (1978), laad-boraa fungi of £»£it i JftfiiZA; P»nday 
(187«), fungi attociatad with taadt of ehilliatf Prasad and 
Sarayan (167t), aaad-borna fungi of soaa cucurbitaceous 
vagatablst; titbarsa and Koy (1978), ayeof lora of oucurbltacaous 
aaadS{ ihala and iGbara (197S), saad-borna iofaation of 
C^ lfY"^ f^^ ^ n^ •or«tii»{ Xaik aoi Matbur (1978), fungi aatocla-
tad witb aorgbtti grains{ Karayan and Padaabai (1978), ayco-
flora astottiatad vitb grains of fiagar a i l l s t f^lausina 
eoracaaa^ t ssxana and Slnha (1978), fungi assoaistad with 
«••<!• ^ MMm vsr. xMI&lti *b^ H i a i SiaaiSi ?sttiak iJr JkUf 
(^78) , dataetioB of eir^a9ia9Ci «i»tettrlgi ia •••d* ot saybaao} 
"2(1 
^UQdierash and Hlraaath (ig?3>y atad nycoflora of soybeaO| 
Mlshra and 4gajrval (igf76), saad syeoflora of blackpolnt 
infaetad whaat saadSf Ohincra and Paailva (1973), affact of 
waad control on the intarnally a^eA-^borif fungi in aoybaan 
w&9^ SlX3h% j i i Mis^t (1979) atoraga rotting of graa aeada{ 
Mathur (1970), aaad-borna fungi of Panniaatuap Sbrotrl and 
Oupta (1979), aaadoborna fungi of aunflowart tJpraty (1979), 
aaad mycof lora of Jj^ UJUOi l&mfil t)aanj daharan (1979), 
aaed nyeof lora of horsagraa; iiolanka and Kora (1979), 
aaad ayoof lora of baanaf ^ulakh JU^  jJL*,, (1979), aaad-borna 
fungi of carrot, raddiah and turnip{ iOiatarpal and Agamal 
(1979), aaad-borna fungi of l £ l U a § i t | -banaa and ICongar 
(1980), fungi aaaociatad with rioa aaads^ Gupta jiji JIIA* (1930), 
aaad aycof lora of aunflovar; parraen, prakaah and iskakaana 
(1980), aaaassaant of aaad «yeof lora of aorghtttf Parvaan 
Ml AJUf (^930), aaad aycof lora of Tritiealat Kamakar §1 Al^t 
(1930), atudiaa on saad aycoflora of aoybaan} Charya and 
Aaddy (1980), affact of ^a4apua Si^iMM aaad»ooat laaehataa 
on gantination of acva aaad-borna fungi} praaad (19d0a), 
influanoa of aaad ayeoflora on tha alaotrioal conduetivity 
and §••& gamination of eoriandari Joahi and Supta (1930), 
atudiaa on aaad ayeoflora and ita rola in oaualng disaaaa of 
IcntoOCft9li tfWaHfiH Prasad (1980b), inoidanaa of pra* 
hartraat andophytia aaad »yeoflora of aona uaballifaroua apleta) 
Baka (1980), affact of |tyfj>tot8i«i JBSCldm «» tha garainatlon 
of cotton aaadai ndta^fpiiikftrtn jH t i^ i ^1933), pT9»9rfi^U^m »^ 
Ou 
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viabil i ty ^ sorghum s«®^3 bf eoritpolling mm-bornv ftnagij 
t^tiTOfe Al iii*, (19<^), ••©d Bjycof lora of ,daiMn^ft\^f .g§a4illll» 
itfii piitholO(^y and control; «!kaiai and Pr-kash (1931), 39ed 
aycoflora of cowj^a; Parvoen anl Prakash (1981), seed cyco-
f lora Qt lent l i t ^^«surl ttfsJ iC&pan (1981), sted ©ycof lora of 
cowp i^i (JOsaa JSamiiim (aurn. I . ..alp.) and Ita «ff«ct on 
o'onal»ation{ it£;r&yal j ^ jLLkt <1^8X), black point disease of 
%heat$ tiandiiava aM ^ulalch (19«il), pathology of shrivelled 
seeds oi' rap® seeds aM mudtard in punjao| t^idaarstalah 
iti jOjwt <l^Sl)t seed-tjorne nature of Ig^^liQteggitt XSUmM "io^-t 
la poli^chus lablabf «»rivastava and Gupta (19S1), seed mycoflora 
froffi lodiao eeed lota of wocoaos biplmmtu^ aM their control; 
^^idi ectu Prak46Sh (19a2), aee4*^orne fun^i of cowpea; Uhaudhry 
and Ul (1982), infection of aunHeiEp (S<>rgU,larlift i^iOSLfiA)» 
seeds b^ C^QIQUhmUm Sti%nQlkim ^rwasra and ^inih (I'^SH), 
seed syooflora of c luster bean in Maryana and their control 
oy seed treatnent{ Karuna and Jbukla (1982), effect of seed 
treatnent of l en t i l siycoflora; Bhale and Khare (1*^32), seed-
borne fungi of sorghtn in M.p. and their significance; Parveen 
(1983), aeed aycof lora o$ I r l l t e i l f and ^tnialf^tttB? ««»* 
Mk J l l . , ( i983), seed-borne Infection of AJIgrnai'lt Igl l lg^ni 
in wheat ana i t s eontrol | Veskatasubbaiah jtj^ .iLt, (1933), 
seed^foliage and soi l treatment vith fun«{icides to control 
rtRiggg^gnia jalaal» AirlTastava and dudhir ( I tS i ) , seed liycoflors 
of ttsagi-al C l i l l l i t JUMsa) • 
uowpeii if ftn Ijsportant cr»>p in Xndiii, Chiiui $J3d th» 
aouthern United. atat«« wh«i:« i t i3 inor«asii:ig in pra@in«no«» 
In Inaiiiy cowpea i» grown botli lo r fod^ier «n<i aa puis* for 
human consuaption and in many s ta tes i t i s a pro^inant 
pui«9 crop. I t has been fomiSL th«At covpoa pro&otea yiaXd 
of crop whan raised as a mixturd* I t i s an axcellent gra«n 
tsanure as w«ll as smother crop* 
Oraa i s one of the best ieguses for husan consuaption 
©@ the aeeds are very nut r i t ive . I t furnishes an iaportant 
food for lo s^jer classes and the flour i s quite nutr i t ious, 
India grows an amount et^ual to the sugarcane acreage of the 
whole world, 
trosi the foregoing survey of l i t e ra ture i t Ciay, however, 
oe ad»itted that quite l i t t l e woric has heen oonuucted on seed 
nyeoflera oi cowpea and graa, ^ence, in the present invest i -
gationsy an attenpt has been sade to study tae following 
aspects}-
I , Centparison of the agar plate and olot ter methods, 
<d. Inspection of dry seeds of cowpea and gren, Exaaiina-
tion after soaking the seeds and of the Material 
reeoved froa seeds by washing, 
3 , ii^xternal seed sycof lore of ccMpea and gran. 
4, Internal seed nyooflora of eowpea and gram. 
r. i 
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5* l^Qotlorm of &bsi078S{stI S9eds of eoii^ iH^a audi 
graia. 
6, U«tectioa of th« iiite of Infection of s t tds 
(Hi»tapathology), 
7* <»tu4y of pathogenicity of fungal i so la t t* of 
covpta and gr«ro, 
a, ^ f e c t of culture fi l tr&t«s of pathogenic 
fun^l on percentage genclnution of seeds of 
cowpea aM grMi, 
9. «iffect of fungiclden, nsisatloldes, an t ib io t ics , 
ti,fl9Uffg4ff M3&am US-t) a , J r . latex, neea 
ff»adirraeht% |ndicf, H, JUSS) leaf extract and 
neen gua on seed tayeoflora of cowpea and gren. 
internatlanal rultts l a r S8«a t««itlQg (^rmon/aoas, 
196b) ver® folla«9<i la tho present inveM&igmtions, 
oc:^ ti£«rcl&l v«ri«ti«« wtti« proouTAd frogt Indi^ iOi ^ r l c u l t u r a l 
des««rch Ins t i tu te , Umi i j t lhi , for i to ia t lon of seed isyeoflora. 
XQ case of covpcft Mtd sasplds of tbe follcwing var ia t ies 
vere obtaiiMdt* 
"/-X6, u-4«sa, i '^is, ca-ija, ca-s , v-5«», IU-HH, V-70 , 
V-317, w3-69, /-ki40 and V-g?, 
In caaa of grum^ aaad aa»pi«8 of th« followlug varieti«a 
wm procuradt-
ii^-<l7, i>a*MOa, sa-ii20, Pant ^•114, iia«231, 30-^16, 
40-216, 01-734, a4«-7d9, aO-g^, Puaa-209 arid H-II08. 
1, l i fgpiQflai or liti. t>ll3C i^i.M>a> 
jfour handrad aaada of eowpaa and gra& V9T» axattinad 
with nakad aya and usdar 4C|^ 60x aagnification of a t a r i e -
biaoeular far eontaBioaala and othar apparent disordara Ilka 
pf§%tM9 of pyoAldia, aolarotia, ate* 
4) (J 
lour huQdr«<i B$md» of covj>«a »M graia w«r» sub»trg«d 
in sterllU«d «at«r in |)«tridish«s tiM left for 12 hr«. to 
•Mall. i®9di w«r« then •xaalma under 43|-50x magnification 
of steriobinocul^r and later pUtced in drops of viator and 
examined i&lcrosoopioally for the identifieatlon of conldla, 
pyonidia and ai/celi&l bits of organlams. 
ae«d waaning techniqiM waa ua.ed to atu^ the seed 
neaith conditlona oi the seed lots of cowpea and gr«ia), xour 
hundred seeds of cowpea and r^att were taken in XOO ml flasks 
to which as nl sterilli&ed dist i l led water was added. These 
seeds were shaken vigourously on a siiaker for XS-20 minutes 
and the washings were eentrifuged for 'lO minutes. Xhe clear 
iupernatant fluid of the washings was then discarded and 
the r«»ldae was collected in a saiall petridish. twenty drops 
of the residue were examinsd on clean slides under eospound 
•iereseope. 
several woriBsrs such as Christeneen (1967), INttrgaard 
and liaad (imst) end Christenseii and i«opes (1963) have pointed 
out that no one Kcthod i s «ie<|iie«e eAeagh for detectinf a l l 
jii 
th« fungi that night bt pfmnt i» ar on tke ateMl* H«!»;«, 
two cilff«r«nt aiithodfi v«r« •igpioy^d for i»olatlon of fui^al 
flora assofiintoiS «iltk cotfp«a &M gram M«da« 
(i) b lo t ter i;ethQc|3 in thla taetrioJ, t*'ir«« well 
s£Oi«t«Qeci s t«rl lU«d biottlti^ p&p«r3 WAJNI pi<ac«a in «t0rlIl£#G!i 
jl^trIrishes of 9 ea (Ilaffi9t«r. in «itch pctriplate 10 s«sd8 
war* plAt«d. £our lii*siidr«<! a««d« w^r* ut«{l far «ae& trariet/ 
of GOwp«a anidi frass. p«trlpl&tes w«r« lneui»at«di at 20 jt ^ ^ 
far 8 days with cycles of 12 iioiira llgbt and 18 houra darkntsa* 
Aftar 8 days of incubation, fangi which davtloptad on tha 
saada %ieT9 Idantiflad. 
( i l ) mu ?l9t%f MM%t\^,t Ih fci»i« :8athod alao fketriplatea 
of 9 en dia»atar containing tha agar* nadia waro uaad. ma 
aaade -n^r* plated an thia vadium at tha rata of 10 ^••4B par 
dish and incubatad «t 'dO *. s^ C for 3 day a. 
M9\ar httodrad aaada of aach variaty of eowpaa and grasi 
• vfiiatfc'i m^Xwi ^»03 3*0 m»i K^HPO^ i.o «•»*., 
lti<»04«7%0 0*5 gia. , ^i, D.S ^ a . , 
I'aja4«7a^ 0.01 p i a . | diueroaa 30.00 gsa, , 
i^gar 16.0 Dis, £»iatiilad watar 1000 cc. 
vrer« tttk«fi for stuoying th« int«rimi s««d mycaflora* a«e«l9 
xwr* aurfaco ftt«rlii£ftd by clipping in O.I ptrc«ot aqueous 
£sercuric chloride for Sd*3 minutes followed by the weshings 
wl^ li eteriliiied water befortt placing in the '^tridieaes, 
Joth blotter Method and kg&r ?late Method wei© fl£ipli;^yed 
for studying the internal seed oyooflora. Jt^ requ^ ncy and 
relative abucdanoe of fungi wert calculated if^ hilp studying 
tb# «»%ternal and internal seed mycoflora of covpea and gr&m, 
Petc^ntmgo gejisinatlon of seeds vas also rscorded* fh© 
frequency of fun^i was calculated by the formula -
lio. Of seeds containing a particular 
Tffl^ Wff ,, , iw 100 total seeds used 
ielative abunaanoe ot fungi was calculated oy the forasula • 
fotal Mo. of eolooies of a fungus 
fetal m, of ooloflies oi a l l the 
fungi 
A 100 
4. ntciStmA*. m ^^ihm^^u ^bi;ocit 
Mxternal and internal jsyeof lore of aonomal seeds of 
cowpsa and graa was studied by Jlotter Method and i^gar Plate 
Me^od as discussed earlier, frequency and relative abuadaiiee 
of fungi were calculated. Ferosntage ger»ination of seeds 
was ifteorded. 
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HTi Ixsportant aspect of the s««d health studl«s was 
to ascertain the exact locatlun af th@ fungi In difterent 
8«e<i part a* i our hundred seeds of eowpea Htvi gram were 
surfi^oe steril ised tiy O.X percent!mercuric chloride and 
were plu.ce4 in l^etrldishes contbliilng agar tuedii:us« Petri* 
plates were ineubitted at i^ O •, 2»C for a <i&ys, ^fter a days, 
the seeds showifig siycelial infection of fungi v i z . , ivthiifflB 
gtfriury&rittis ^i«sse, ,,%i^ r^attr4t iltfrn^^a (^r.) Teissier, 
alt^irqftf^i i4&l2&iU « t^evena & Hall, ^ f^ffglnytfyi »^»trg§l^ttl»4» 
(itiUinicourt) iuoraei. & Jain, .^gSfiHiltf^ laWftltttltfAt (iugni* 
court) dubraa^ & Jain, <,*rfolfiaHri iilisAtI (i^rechsler) -ubraa 
* J*ln, Sttrittltr4§ lam&A (**kker) Joedljn, were separated. 
Such infected seeds wers roacerated. For snaceratlon ti^ »9949 
were boiled in KM solution for 5-10 siinutes t i l l they appeared 
soft and transloeent, The KOU was rei»oved and seeds were 
washed with lactophenol and transferred to lactof^enol and 
warned for few minutes, ieads were then Kaoerated. i^^ lides 
were prepared and exaninsd under cooipouot aicroscope. MyoeliUM 
was traced in ssed coat, eabryo, etc , 
1%e pethofenieity of fuogi, iselated froa eowpea and 
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gr&ffi •dttdis vBii f i r« t testadl uc^ier laboratory conditions in 
p«tridish«s and tlion in pot t . For puthoienicity t^st audvr 
laboratory cond^tiona 100 surface 8terili»«di iMttltiiy s««ci8 
of cowpea and graa wer« roll«d oa an actlvoly grovifig culturit 
of an iftol&te ai^ pli<.ccd ov«r r.oitit Dlottin^ paper in 
st«riIi£i«i<S ^tricii»h0<s, i^qual mas^ ber of ualaocul«ite£t seeds 
was al#o icept to serve &» control. Genaiaatiort percentage 
ana ayfiiptau production, if iiny, were observed upto kJO days. 
In the present stuaies, the fungi which shoved even s l ight 
indication of being pathogenic under laboratory conditions 
were selected for the pot experiments. 
I or the pots experisH^nts, 100 surface s ter i l i sed healthy 
seeds of oowpea and grmn were rolled on actively growing 
culture on each of the isolate separately and sown in pots 
containing s ter i l i sed so i l , tmi seeds were sown in each pot. 
Kiual nuBber of uninoculated seeds was also sown which servwl 
as control, percentage gemination of seeds and syitptoii 
production, if any, were recoiled upto om aonth. 
7 . i r i JCX U* Q'j^WAi^ a lA^Sii^ti^^ at t^^xdoQ^aiG ttjmi 
Fungal culture f i l t ra tes of fungi v is , , afpfrtmus 
llijuii unk., ixS!Bi^m tifatrYipm» itUtrnirU ili»railti» 
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ff9^4t»U (Cora«> aac«» and L. ifflAi4f9y»f 'Jiitiaon la cowpta 
and L- mooiilfoiiat in <;rair) vera prepared by growing them In 
liquia iUoMrdU ffi0dlUE3* In 250 ml flaakB far a fortnight . 
i<h# cul turat v<ir« f l l t«r«d. fh^ ffiycallal f a i t vas dlacc^rdad 
and culture f i l t r a t e s w«r« eoll^ctod la a idr l l l^ td conical 
flaaks. wurfaca s ter i l i sed saada of oovpett and gran wera 
soaked m fuzigai culture f l l t r a t aa for id5 hrs . I or the 
control, aaeda were soaked in aterlllaied d i s t i l l ed water. 
iJ'ter soaking, seeds were waabed tflth s ter i l i sed d i s t i l l ed 
water and placed in s te r i l i sed |»etridlshea eontainiag isoiat 
blottiog papers. Hundred seeds were used for each treat&ient. 
Ten a99d& were placed ia much petr idlsh. Ilui2it!>er of seeds 
gemlnatea was ooser^ed d^ily t i l l no move seeds gersalnated. 
d. mfmt Ok iUNOiCiii&a, NSHHflClOKA, *.NtiiIO'XICa, Cf^J^^ti^JtlH 
mm am ON mm ntcofmAk m COWPEA ^m QH^^I 
* f t l f i l i r t * f JtHIVlii KMOo 10.00 gas., ^2^04 5.00 gas., 
U§»SA 2.50 cas , , Feela O.OS gas . , 
C^gHg^O I^. ^ ' ^ ^ <"*•• ^ i* t i l led 
water 1000 n l . 
«i«igii«(l qiutntitica oC htalthy s««ds of cowpoa fyitn^ 
fllltaiilft **«*!) *n<i gr«B (Pkftg ftClftltiaiW ^.) ir»rl«ty ca-69 and 
Q^»a^ 26 rtttp«ctiv«Iy %f«r« k«pt in 250 a2. Srl«x»«y«2* flfttk «nd 
th« r«quir9d quAotitief of faofieid** vl£ , , alcarol, davi«tio«, 
j;i«nlat«y idrassicol and i ytolan* w«r« ulxad witti than at th« 
rate dt 0 .8 | O.Sy 0.£, 0*3 and 0,3^» fha f laslta vere pluggad 
and dhaJcan for 15 ffiioutaa lo a« to get tha unlf oz% distribution 
of f ungicidat on saad surfaea, ifwsaticidaa vis*, I uradao, 
Cytrolane aiid l i e Ik a-XO at tba rate of 0.3, 0.25 and 0.3K ware 
tt»ed« ilaighad quantities of health feeda of cowpea and gram 
of the above aentioned varieties were Icept in £50 nl Erl^nseyer's 
flasks and required quantities of nenaticides vere sixed with 
the seeds, the flasks vere plugged and shaken for 15 ainutes 
so as to get the unif oro distribution. Antibiotics v i s . , 
;itreptOttyoin and Xetraayolin at the rate of 0«3jl were used. 
Hequired quantity of antibiotics was sized with the seeds of 
cowpea ami grsa in the ssae aannir as in the case of fungicides 
and n«iaticides. 
Four hundred seeds of both cowpea and grsa vere dipped 
ia <?alotrQals latex for one hour. lAtex was collected froa 
•tta of gilftU^Bli JB£2£1CA (Alt.) B. 3r. 
four hundred seeds of cowpea and grsa were dipped in 
nssa (4lt4farifi&tl JUlUai) I««f ax tract and nesa gun. for 
taking tha laaf extract, leaves were boiled in water for I hr. 
The extract was f i ltered through a sieve, ieea gvM was collec-
ted froa the atas. 
3S 
&ntli}ioticS| ^alotr^pis Iat«x, ofm I«af extract aod Q««a 
$\M v«re k*pt in petrldlshes on aiolct blott«r« Fungi w«rt 
Isol&ted by blotter &nd agar {»«tho4 aa discussed aarllitr. 
tmtr«i»t«d seeds (control) var« also kapt in ^atrldishas 
and the fungi were isolated bf blotter and agar eethods. 
Jfrequency and relative abundaiKse of fungi was calculated In 
the same manner as discussed earlier. Percentage gemination 
of aeeda was recorded. 
Data recorded were analysed stat is t ical ly wherever 
conitldered i«icessary« Xllastr«^tlons In the form of pllotii>-> 
graphs and histograms have been given at appropriate places. 
37 
CHAPXIB - lu 
s. pcruMii of fftbl«a 1 toA 2 iiidicat«» tlm% tvom agar 
plat* aatnod 40 and fros bXottar sethod 70 sp«ci*s of ftingl 
war* raeordaiS* 
in ca«a of oowpaa ( labia-l) , Elifi3£ glg&qiHi liUoh9T, 
msiBL iB&itfgiBggm Hagaa., jOJiitftBUt itgl9niftr i^ranbarg, 
JilOSSfiUft SOUE&at *^ «a^  A aarliaga, iitUXSumi ACXlOiilUl Fisehar, 
gbffllMa&ffgi fl\MUr&4ligBi (B«rkal|r dt HavanaX) Ttiaxtar, £&!!&£• 
Ussm oavik, fflt>it16.^4M Itta^ggji cooka, Ig3,cft9afrii lUmtm 
(Toda) Mars«, i iwrt^ l iW AUUt •<»» liaghaM^ Aftttn^IiM liiZlli 
Unk» AfBfriiimt f m i i l l B i Fraaanlua» i fptgi;^!!! %M£Um thea, 
M3. i U i t * , Aitarna>ia altarnat^ (Tr*) KalatXar, Alt^fiaaria 
MSttShk <7*^ * I»«vi'» 4lilf rilirU flllBtteiCgU HMrgaard, filAOSIMMi 
fili49tMri1>illtl (l^raaanj da TrXaa, ffli<fffpgrt!ia g«YiIW» 
dark, A Curt., gttfTttlir^i JJttilt (Makkar) Soadljn,, CwYttlifli 
MiXAii «irai&, ggtBtetltn i t t i l r i l l ta t i i (Sagniaaort) av^rtm. « 
^*ia» gJifitliia^gi faiyil^tBiit (Boagaiooart) iiubraa. 4: la la , 
ililAYlB^yyt Allft Cor^»» yitfintlB jgal iWfri i ihtl^oa aad 
F^aaap^ aiyaaagiif HeliXaahtaMahX vara dataetad fr«a ho%h 
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TABLE . 1 . COHPARISIOii BEXITISSN THS JSWttm AND fHE AGAR 
PLATE METHOD (COWPSA) 
S«I lo . FUNOX ISOLATED AGAR BLOTTER 
nsmOQ M&THOO 
HuB6f globoaus Pi«oti*r 
a« ffPltotllOf PgfW HfM 
FfPfttfffHt (>P« 
ElllZfi&Ul. italgnUii: Slir«nb*rg 
^ StCZSift ^ '^^ t & Q*pXint» 
&• ^rt»igM» Flsctitr 
gXSUaS graitolrg&liMB •iibra»«Ql«!i 
Miillfitfi trlii^ffli Ttmxtsr 
Eavcfitl >Tliaxtcr 
&• MIQUI BftlfiMr 
£• teBgaUatva oanrik 
£• XLlZUi o«vlk 
&• ^ynteol^ Cook* 
XflghgatfM lilDfiCm (Tdd«) Mars 
• 
• 
• 
• 
• 
* 
• 
• 
TABLE-I. Contd. 
S.No* riHOX ISOLATED AOAR BLOTt£R 
METHOD mmm 
21* A* X^iXIA Link. 
22* 4,* fuaigmtuM PrM«Alus 
23 • 4« tarraui Ttio* 
2^ » 4- fuateijlgutt 0. SBitii 
^9* 4* candldua Link* 
26* 4 . •ulp|^ iM*fu« (Fr«»taltat) Ttio« & 
Chuteh 
27* ^•aielllltia gl^ ucuai Link 
29* E,* gfaryiOitf^Mi tho* 
32* A l t t r a i f U iaitffnit i err . ) X*is«l«r 
33* 4« fay>ffy>.^  GrovM 4 Skolko 
3^* A^  ^llOHiJL 3t«v«is & R a i 
33* 4* ISO&I^ J«J«D«irls 
36. 4* dt^thic i i l^ Ii««rt««r<l 
37. Qi4g|BgrtMiC|ttfoiPgftgMfl 
( f r i i i n ; ) a i v H i i 
38« Q.« oxiraporuM B«rk It Curt* 
39* £U hTb^rua (P«rs.> Link •% S.r.Orajr 
^0. Ct i i t tgwl l i ifiC£il4 Oudmuui 
^ 1 * trMTiruiTia Ijyudtl. <V«kk«r) Bo«dl^ 
• 
• 
TABLE .t. Conta. 
S,li0, FUNGI 2SQLA71D. AOAE BLOfXIR 
* KETHOO METHOD 
^2» it. filiXilil (Jain) • • 
A4» Ofcfaaltra aiaitrallantla (BMgoioourt), • • 
Subraii* * JalB 
^5. Uf hWfllUmli, CBuinl«ourt) Siibri«. & • • J«ln 
^^ * H^  hi^ tti^ fta (Dr*oh«l«r) SubrMi. & Jaia <» • 
8^* fftmanttUa igiilailft (RivQ «- • 
Qftllovay 
<^ 9. tlU)filUd2&SC£l. !!£& Cords • • 
52. Qj. i^ rtduM Todt •% fi** • • 
!^ 3* Xorulf hTb^ytm (Para.) Link «K • 4> 
S,r, Gr«/. 
!^ *^ Acf •anluXa •yclotXlaa (P«t It Har*) • • 
55. gtrffwgflfa tmit tni <yw>) - • 
56* fuaarlun ^a^l^ati (Carda) Saeeardo * • 
57* L> •MUUgfUt ahaldon • • 
58. £• iiLA (larkalay) WoXlan wabcr » • 
59* £,• f^irypofifi SohltohtandahX •#• • 
60* yu«Mi*l»ll* «p* • • 
'¥ danotaa prattnea and <• danotaa abaanea of a tungal aipaotaa* 
TABLE ^ 2« CQWrniSim hB.tiWm THi. BUOf^ER AMU THE AGAR 
PLATE nWtmQ (GRAM) 
9 .No . rUNaX ISOLATS) 
1* 
2^ 
5* 
4» 
5 . 
6. 
7 . 
13 • 
9 . 
0 0 . 
1 1. 
12. 
1 3 . 
1 4 . 
15. 
16. 
17 . 
18 . 
19 . 
20 . 
nms: laksimm n»ohtr 
linSLer. e.cJiiii£Mfiyatn;!iff. «•§•» 
l # f^irftlff<^ FUoHwr 
.SllllttAti ii£liM£A ftiaxt«r 
CtinnlnchattAlifi bflrthallfttiaft stad«l 
a«y«o«X) thaxtir 
Cfti^et^tua tp« 
& VftSOA BaioUr 
&• C y j ^ t a t u a i AA*» 
£ • »*T'^ Q*'m« Cojrda 
£• iH^^ia <:a<^ & 
^ hoMftoilatui Ootvlk 
£• £ U K I A Omyik 
i* £&i£aU 2<»p< 
Triii.l29aini. UUaacuft (^a«) n%n 
lififtCtlHuift. aJklti: v«n f l«ghta 
A* ••^ •^yuf ttnk 
4* u^»it'''i*^ ¥* s^ ii^ stnius 
k* ImXMiA ^ 0 * 
AOAR 
METHOD 
• 
^m 
« 
•• 
•-
+ 
'*' 
• 
<m 
4 » 
• 
• 
• 
-•• 
• 
• 
BLOTTSa 
«* 
• 
• 
• 
• 
4» 
• 
• 
• 
.* 
• 
m> 
• 
• 
• 
• 
• 
• 
• • 
w 
thXLE - 2 , Coatd. 
8«]t9, PUMQi isoiAtm mm wu>rtm 
nwrnou ME2MCD 
25» A^  ijlghMrtlf, ( F r o t A i u * ) tho«# ii - • 
Churoh h 
37* <ftcrftBnH3^ ftB&ttrt |M|t|?|fra (ss^tA«> ^ 
' 3 . 4. &i|£L H i l l * PUro«. • • 
36# ^ ftxyyagrt^ B«rlC & Curt 4-
S«r.ar«y 
38. gyynfaXarta iMOiiia. (Wwitntr) • • 
39. £ . fiiiXHA J*to • • 
TABLE -2« Contdl* 
s.Kd. rmox xsouTiD AGAR BLOTTBR 
KETtico nsmm 
^^- 1^ tlOTititiMli (Boinicourt) Sutoraa, A J«lii • • 
^'* ^ hal9a«a (Drtetisltr) Subra«« at Jain • • 
^6. 2> roatr^tft (Or«ch«X«r) Rtch4r<J«oa & - • 
90* fii^afi^iff fef^uifff^l, (CdriSa) Saecardd • • 
51. &» IsaQlUflOlft ahaHlon * * 
52. £. gdtngttfii Apptl & Woli«i¥»b«r* - #^  
H . fa iar t f lU 8p* * ^ 
• d«a«tM pr«f tiio« «ii« - <l«09t«s abataec of a funial apaciaa* 
38 
MtHod and Af*r fl«t* Mttiioi* In eft** of grim (f«!)I« •£>, 
MiH?il4tB»iit a* IkiKiUtfiiilt lilBiftfiU CBK9t1?ri Zraatn., 
]r«eor4«d fros «g«7 phkt* eiithod «• ««Xl *s blotter »itho4« 
Jl* XHifiSOdy^ ft v<»3r« ifolat«d onljr froa ftgar ]^ l&t« aittiod in 
diHiigyinMi H««»«, aimttiLti lra.ittfgi fit«xt«ri cfaiiigiiw JkDAXsm 
ittii&lgtHi (FroMBiut) lho»* CHoreh., ftakUUlMi YtrakttlilttB 
«t«v«ii«* I A U * , siiggtatrlM htg&igm (p«rs.) i.iiik ox. ^ .r. 
CTraey A larU) »otdiJ&*, SartflJiiXfri Isiifi^iti (l»r«t)itl«r) dubrMi. 
« «r*iiit AfirtBgB t^tU i tf t t tot lUt (^*^ * 8ar«) i^ raaiid •< Doighton, 
fftrcffiitri ttiMlgtii crf«a*)» ttittsmlitUi ju&^BiU <Kiv*> 
0ftll«way, ^l^ladiiui A|£]M Frousi, t* JftHUiUt ElUiClllB JldllB 
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JlMtfiiai mxMm tod* «x ^ r«« lacjiU Iwdiiciii ifr:} u&k •« 
.»J* • Or*y Ann Fiftfy^^f »p, ntf* dttt«ot«4 only f ro« t>lott«r 
•tat« or EiiffftB^Ii MtClffgli ^ueictl), dllfgH^rJ^ ftgttlifllCfflf 
£* bfg&jglttlt gagfiljgiUl PillttfitOfit ^otdijn, SMTTBltglt 
Iuaj2dl£« agfBfafJLfg> Cffilg»li (i>r«ati«l«r) iiioh«rdsoa& frA««r, 
H* AlaCMf Cttttrttta gllU^Wlfgfff App«l a »oIi«& <»«l>*r and 
yuaag^f^l* ap. iji gYMi. It i t •irid«iit froa thtt abov* rt ia i ts 
that ftor* tungi v«r« r»eord«d from blotter Mthod la oonpariaon 
to agar plat* aathod. 
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a«»d aaaples «<ir« exmilm^ yith tmk9d «y« audi uMer 
40fS0x ffiagulfie&tion oJT s tor io ijiooeuiar far contaaiQ&nts 
ana otimr tkppmmot disorder* lik« presence of pyenidia, 
the follQitiingt 
<Sitsaf«d, (llaoo>X0iir@4» eoni;&fiiiimt«d with inert eiatt«r, 
3* Mjrcolial b i t s i^Kl eoxiidia war* <3«t«ct@il fros a.75 p#rc«nt 
3« a*0 p«re«nt d«ii«i«d SAtd* w«i<« f«card«d. 
6. 3ji; j)«rc«at d«forib«d «««d» (dwarf &m vrinlelsd) vx» 
«»b««rY«d« 
7 . Fye»idiii, ol«i«toth*fiA <md • c i t r a t l * v«r* not rftcord^d. 
« 
I I 
I I 
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IS 
o 
'0* 
« 4» 
« 3 t* 
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mt9 sui»a«7£«d in #&t«r or othitr fluid to &ak« fruiting bodi«t 
fcart •&«JLly vijsi£»l« &r»l to provid* caiidltlans tot libtration 
af BpoF«9. in tim prvsr'ot imradtigations, 400 seMnds of cawp»a 
w«r« «»ubflwrg«d in st«rlXi£«d w<it«r in P«tridi8h«s and left for 
la hrs to «w«ll, o««d» w«r« th«o •xaatiotd ut»i«r 40x&iid 60x 
magi^ficatioQ of «t«riobin^cul&r and lat«r plae«d la drops of 
w&tur and •xamined ffiicroftcopically for th« identlficiition of 
coaidia and s^ctli&l bits , rioating eayoolial bits and conidla 
of ^u,f.emg|,^» £rtglafflttft> a a a a l i i l i »n^ 4;„miirl\>e w«r« obsanred. 
ifollowin^ %h% lai'jk :ml«a («%nnoityBaut, 1966), sacds 
w««ikinK %»olaniqu« VAS •&ploy«d to «tud/ th« «««d haalth* Four 
httndrad •••dt war* taken in 100 nl flaatc to wbich 25 nl 
•tarilisaA 4iiatIliad watar vaa addad. itta saada wart sbakan 
vigoroualy an a abakar for IS»2Q Miautaa and washings vf 
cantrifugad for 10 winutas. fha claar suparnatant fluid of ths 
wasbinf was tbaa diaeardad and tba rasidua vaa eollactad in a 
• •al l |>atrtdiah« twanty drops of tba ratidut nara axaaiinad on 
claan sli^as ondar ooapaitnd aicrosaopa, Conidia and norcaliua 
^f il^frmyrtt ilitxailA* Pgtgfailfri im^rtilta*!* «»<* ymirtaa 
• f t t l U f f f i t ^ x ^ idai^tiflad, Oooidia of j^* i lHr f t l^ i •»« ! • 
agftlllX^rit, vart «iuita abundant. 
iHWd 8aispl«s v%r9 ai>strvecl with wnk^d •y artd under 
40^S0x aagnifIcatlon of it^riobinoculap for cont«Bilijant» and 
othftr apparent disorders. The study of the results given In 
l^ble 4 reveals the fo l lovingf 
1» oaaples uii^er study oautained seeds which were deforced, 
daeitged, discoloured, contamiimted vith inert matter, 
Infected with onyoeXittl fragaetits and conidia, 
a, 3*7& percent seeds aaowed discolouration. 
d» ^:ycelial bits and eonidia were recorded in 9.0 percent 
seeds. 
4. 7.as percent seeds were damaged. 
6. i roa 3.25 percent seeds, inert eatter was recorded. 
6. 21.85 percent seeds were defor»ed. 
7. Inert Matter was detected in d.g$ percent seeds. 
d. ^yonidia, elelstothesia and sclerotia wez« not detected. 
tour hundred seeds of graii were auhaerged in steriliaed 
water in petrldithes and left fer IE ht» to swell, steeds were 
then exaalned under 40K40X siagelfication of steriobinocular ant 
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lAt«r pl&cva i£t drops of vat^r aod «xa&in»(l ffiicroatcopically 
tor th« Idttatifleation of conidift mnd Kyc«iiftl bitA. FloatIng 
ffi/otXlal o l ts and cocidU of nit^rnftr^flt iCSfiUli&Si* g.WPYaiftgJf 
a»ailOTt49B 9l li^trlili,yfia9Yta frgaJtfdif fry Mufalan 
According to I>^ t^  hula* (i^ iimonymoua, 1966), aaad vashlng 
tacbnlqu* vas amployad to study the sead health* Four hundred 
•eeda vai« t&mn Ici 100 ml flask to uhlch E5 nl starllUed 
dlstIliad vatar was addad* 
Xha saads %fert shaken vigorously on a ahakar for 15-20 
mlnutas and washings ware centrifuged for 10 minutes. Ihe 
clear aupernatant fluid of the washings was then dlsoardad and 
the residue was collected in a s^all petridish* Jn clean 
slides, 20 drops of the residue were ejiaiBined under coapound 
aicroseepe. Conidia and ayeeiiUB of M» fti^tfaiSit A* 12J3fiM» 
1^ * U m l t t n i t t f !&• imlgftlltRftt «nd t . giytfi^rva vere 
identified. ConidU of A, iU^rnilft» M. ftUHrtUtnft* *wi 
t» eityaaarms were quite abundant. 
3« iikAt&iiii^^ a&liii mCJr Uiixm, ^ CaMP&& 
ca«p£At 
A pvruaal ot th« fablt 6 Indicates that S9 fungi 
vmt9 lecordtd; iroia (ail'f«z«nt co«d saapl^s of Cowpwa, ThirtMn 
fuofi vei« iK>Ut«d fros Variety f - i6 , 18 fron ^488, 2B 
froK V*26, IS fron C0-Sd, id fron ca.S, 19 from ?-59» 19 fros 
aQ»28, 20 fro» V-70, 20 fron V-317, SI froo CO-69, 21 fra« 
V-240 and 28 fro« ?-87« Highest f}Y»!H»r of fungal spaelss 
was raeordad froiR variaty 7«S7 and lovast trm WArUtf ?-ld. 
rtiafggUlUt nUat «*» datactad tvom saed saaplaa of 
a l l tha variatios vheraas Htt<gor g:^ obfff)^ . was cojafinad to tha 
variaty V.26, ca-ES and V-i40| mi&SL MSimsmiSSM varlftty 
V.16, y.S9, y-317 and CQ-695 Mprt^ai^llj^ ap. f . l6 , C0.28, 
V-70 and f.a7| jaOiaaftl •tolonifoy variaty HS-SS, y-317 and 
V-i^f IBljyifijmi JmiMM rttfty C@.2a, V-69 and r>70} JtOlfiJUIft 
Mll l l iM irariaty ¥-26, ca.6» IIG.22 and V.*?; jgxJIiiai jtMftlaii 
l^ t^ lua variaty C&*28 and HG-£2| py^lm 4abaryani% variaty 
¥-89, 10-28, CO-89 and V-aiO| aiiiitffm.JaHaa£i variaty 
H0-S2| gyinninifiiiiilf fatrlhftXUUit vsriaty ao-2s, co-69 
and f-240| gtlgtatB&QgJ fillCW^>tlina vsriaty V-ie, CO-28, ¥-59 
and IfG-aS; Ght^toaiiM ap« variaty ¥-16, CQ-ft and ¥-59| 
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Ch»»to«iu^ ff«ffQiqi varlsty a-4S8, Uil*22i and \^ *g7; qhi^ «tf;if^ iaii^  
variety y-16, V-«i6, ^-69 ar%i IT^^ O} at^ a^ tOKlma hOBOPllatap 
variety V»26{ l^^ t^ titaiaiua £ l i£ i i i v«iri«ty V-^ @, C0«26 and 
V-i240{ tfi^«t«^<^^<*' |-yioQlit variety ca-S aod y-317; Xricho^ 
V4iri«ty ca-Jia, y-70, V-317, ca .69, V-240 and y-H7{ ^snargjllu* 
cimdidua variety H^-liid, V-70 and V>317t <^gtf>rgUlitt§ auig&tt' 
f«Qa variety i»^m and lia*^$ lffftAfi4U4ai £laU£LM varivty 
Ca-^8 and fit}*^ {^ fff^ieillAuB carytf^ KtnyBi vfti-iety U3-5 and 
'•^ -Sf7| I'anfc^llitM yarffiiculatum variety a-48d, vO-S and 00-691 
tveogony JOiOft variety ^488 and \r-*70$ ^SgffBllllll?Bft9rs 
fusiSQ^yt variaty ¥-26, ?-S9, ?.317 ana V-g7| ^Utttmrlt 
raphani variety V«317 and ?-a7| a t f r a j g U jiiiaiSUi variety 
V-26, ir.70, V.3X7, ca-69, V-240 and V-a7| ftlUfflirtt MStlShX 
variety y-317, C0-6t and ?-240| f^t^trntrU 4tailti&tttgli 
variftty Ct}-2S, Ca.5 and Ctl.$9| ^Ue^g|Bffr4M tlaagJBgrK&^tf 
variety «i-488, cCI-«, V-69 and ?.g7| gltJgtPVr^tti ffiyiagrai 
variety ?-70, V-317 and C0-69| Siatf9tBW4ai lltgtiigUi variety 
Ca.a6 and y.240| Chaetomella MC£JUI& variety ¥-70, Ca.69 
•ad V-i7| ffUTYHiT^i filiXlll. v«Fl«ty CS-aa, ?.dl7, C0.«9, 
V-a40 and V-«?| ^^r*^l*yi* gtfBUttliU T*rl*ty ?.S9 and ¥-87{ 
i,^riCftfltga faa»t4UMit variety fi.488, f-S*, CO-5, ?.69 and 
V-3X7| Drafthalera JuOMU Variety ¥-70 and CQ-69{ liBrMiaBima 
mmwmln^lJMm variety tii«>4lld, f-69 enA f-07, Caraaaneya cajMUl-
jSlBt v a r i e d «»4»i, aS-S end ¥-§7$ H i i i t B l i l U t iOll l l i l i 
^ 8^» £• itltfgHM:.3li allfgaftlii « syc^Iiun and conMia. 
I Ig, 3 . aitgB»rlf fi^lMia^lfiglfi - Byeelim and conldla. 
FIG.2 
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viirl»ty m-Zi^ V.70, V-kAO una V-«^| tfttgfaY&gtfYf U ^ 
VWl«ty i-4<i8, V-26^ ca-kio, «*v>-S, V^ -70 iktiA V-87{ lf;<H|la4^^ 
M£Sa variety a-4aa, ¥-59 4U3d V-70j 4 ftgaglUB ttaaJil4g9gaf 
variety IT-16, HJf-Siia and V«3i7| I uaarltai^ oxvajnojpum varloty 
03-51 V-70, V-240 aiw y-8?| »^ygo^haelaB indieim variety 
^438, V-337 aoi V-240| f,yf<?VOfgiMi xailslaa variaty a-48a 
and V-e^i ^^rulfe hfi^^ayyq variaty J-488, Ca-5 and ?-70 and 
t usaf iel^^ ap. wariat/ V-70 and V-a7, 
^^tWffiUiiy £iiSi£MS ««• itolatad fro® tha aaad aasplaa 
of a i l the var ie t i es except CJ-2d, U^-S, J > - ^ and ^-87; 
.irfgfCiiUJiUi^  Catigfttttf aiioept a-48ti and ¥-70; nfptrgUlttf 
lS££tai except u.4tio and V-70t tjtlttrflftf^ft ftit«afttft except 
-^4«o and ?-59} ^ttCYttl^gli JUiSmiSk aaic^pt V-16, a-48«i, tf-70 
and V.317j .ftg^caffliira amlgttlAffa»lff txcept C0.2<5, GO-6, HO-22 
and V-70| iimlaSlA fttiBgatrtt «xe»pt u.4i8, Y-59, m'22, 
Y-317 an<l V.d7j iHttJtiM ftSllUtU> axcept Y-IS, V^9^ Ha.iJ2 
V-3i7, ¥-840 and V-87. 
Mott cofltDon fungi recorded frcn the seed aaaples of 
wajority of the variet iea «»ere st, i i i l t l f iX* ILi2Jil» &• X w i s 
Ireeiueoey valut and relat ive abundance of «• J2iift£ «^ a<^  
L* •taJilJlgtfii «•»• hiflMet in variety ¥-!«{ j | . j | l i i £ in 

FIG.4 
FIG. 5 
4 1 
Uvi-e@$ jh. £iii2UiI in .^E40 ttnd £• laQaJt& «nd «^ iUAi:&£& in 
iilgh«iit frtqiuflincy value (23) va« r<iGor(i«a for <»• 
Iwiaa^ai «a4 t . ?iyfBSn:ui ^^om aii th« v«ri«ti«». High»«t 
rolatlva abandaiKStt {3X.X0} aiii0iig a l l th« varletids was oos^rvdd 
for ^. 9ilffl?ffrgi> 
On the other hand, lowest frequency valutt and relative 
ftburtdance ver« recorded for Cheetoffiian ep. in V»16| i|, 
in V.26| ii. Ittfffigjtirf in Cd-2d{ «• fla»ftB^n4«8glft in CQ-Sj 
A* iMiafiSC&f £• filiqgfg^yfiglitf Ana £. gtaiflttiiti in ir^ sd; 
t* tfamgyiaai «^ ji* yaia&iitrtm in Ho-i^ j M. jBhatfgtpgrttf* 
l>t»titltlMILlf «)d 1 . iMISM in V-317) &• ftBiWiygfBgrmt i^ * JUUUUkl* 
A* li£eftll«» &• iUAOllllf £• tiSXZiMf M. Ullfi&il and JH. ffttfggjtrt 
in ca-69{ £• &irtfaglUlllt> A* tmiftSkinVLi »nd £• ISUUHA in 
v-a40 end 1. iigiQBUfr» ii. izcxiitf £• «itiiui> A* fm4fi?grt» 
£• iftixifi&t £• ital^MliU* A* liCfii&iUitt £• ciatfgtoi fto^ 
&• y f^i^ Mf in V-i7. I<«tfe«t fretitieaey ^mlvm('o»S$) end reletiv* 
«l)ii»l«ikc* (1.00) Mong e l l tlie verietie* vee r«eord«d for 
and eonidiiopliores. 
^>; :/ ' « ^ ' ' i i ^ 
cxgttjfc^  ^'^^FiSi 
^ i^rtiw '^^ ^* '^'^^HI-LX^WS j ^ ^ ^ ^ ^ ^ * i^^^^f\^S 
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I t i t «vid«{it from tbt labl* 5 that p«re«nt«g« c«mlii&* 
tlon of ama» was 75 in variaty V>16, 62,5 in £»-48S, 60.0 
in V-26, 60.0 in C0«2d, €7.50 in C9»S, S7.0 in V-S9, 57.0 in 
H0-ii2, 60.0 in V«70, 50.0 in ^-317, 50.0 in CO-69, 40.0 in 
Vo240 and 30.0 in y-a7. I'ha number of fungi «ias 13, 18, 18, 
IB, 19, 19, 19, i^ , 20, 21, 21 aM 28 for th® corresponaing 
trarlatiaa. 
nigliast gensination of saatSa 751* tfaa raoordad in varioty 
V-16 vhsra tha number of fungal spaciaa vas lowest (13). 
UQ the ot t^r hand, lowest gemination 30^ vaa noticed in 
variety V«i^ where the nunbar of fungi was highest (28). 
aicUt conldift. 
phores imd oooMla* 
FIG.8 
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aiiM^i 
Ittbie 6 i<«ir««ils ttiut 63 lungi w«r« i«card«d from 
(iiff«r«nt 8«sd swBpl«s of gnm^ i'v«iv» fuu^i wer« d«tttct«d 
i'ri^ variety Ji-i^l6, 12 froa aa^alS, 13 from aa-;s03, 13 trm 
dj-ii20, 13 froEi Jli'-734, 15 froia i-ant 5-114, IS fro© Pu»a ii09, 
16 Irjia H-«:D8, 16 f roui i-^769, 16 from i>a-ii31, 16 froja i%a0-47 
&cid idl froBi «ia-k^5, iiigbest ni^ber of fungul speclcis was 
Isolated from varl» ty dG-g23 anu lowest from i3C}- 216, 
.^ * alt>rn&t<^ was detacted from se«d samples of a l l th« 
var i s t i e s vhersas n, globosus was rss tr lc tsd to the varlaty 
ja-ij l6, m -734 and Pusa i^9, H, sphasrosporus varisty da-215, 
H-i^08, JZ.-769 And aa0-47| ja. stql^e^fflffy varisty 33*215, 
aju-769 and a-Q-47} ii. arrhiait^f varlsty Qi.-734 and ia-225t 
t 
Jii. l£iiiU2£A v&rl«ty dS-itaO, £ . fafrttftlf^iit varlsty JQ.JK53, 
A 
^ - a a o , Pant 0-114 and Aaa-47| si. fittgligftliicai Tarlaty 
<ia-«iOlt, 8*208 and «(di0*47{ Gha t^aBiiia^ Sji, variaty AO^'MO^ 
£• AUfiM v*rlaty li-aos and iJ0-a31| £• isristatun variaty 
fusa-209) £• ifidltM Ykriaty ^ - 2 1 5 , ar-734, Fusa-209, 
(Iii*7e0 and dO*ES5| Si, llSlftfiilAllil vitris ty Pant 0-114} £• 
£ i j£y t varlaty 0^-734, Pi2Sa-200 and 04<-769| £.. aeirala 
varisty 00-216, Pant 0-114 and i»0-226{ £• aurerua Yariaty 
BO-216} I , ligfiftCSR variaty 1^30-47$ A. rttBlCttlgyttf vsr l s ty 
1*0-S03 and da- iM| A, «*iirti<tuf Tartaty B0-S03, Pant 0-114, 
01>-7i»{ A. fii|#^fffiif varlaty ilP-7d4; £ . a lanay v a r i a ^ 
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« 9 5 ^ 5.55 » m 
» - 5.00 4.32 - -
3 ^ 5 I*-,, 
I 10JB> 9kOO U30 ica 1^50 12.09 1 2 ^ 1^30 
6.25 5*42 • - • • 5.00 5.60 
2.50 3.00 10.00 7.00 - * - -
[4 7 .50 6.20 12,50 10.21 15.00 15.50 13.75 12.50 
m ^ » m * m m m m 
- • - - 3.50 2.50 • • 
3.T5 5.52 - • • • 
• • « • • • ••oe 6.16 
1000 1tA2 - - aXOO 2Ll@0 - - 1^.50 
2.011 
7.50 7.82 7.50 7.40 5.00 5.40 7.00 4.44 5.00 
- - 12J0 H.® ©JQO 6.66 - - • 
7.50 IQyQO tlOO 11.C0 « » • . 4 0 15.00 HA) »• 
• • • - • • • • 3m5 
• - 2.50 1.10 5.00 5.00 3.50 3.7© # 
*^^M 
• • 6.00 6.64 • • «. « 
- - - « 2.50 2.00 
} 1 2 ^ «b42 «^00 t7J8S « 3 0 tZiOO 17.ao 13»75 
i - 5.00 5.00 
- • 10.00 11.00 3.75 a.4o - r t : 
• • • • * % laoo 7.40 ? . ^ ^ 
1.57 2 .95 - - - «» • 5- • 
1«50 1 U 0 12 JO 1130 t7.75 lOaO 15bOO 7.10 1^,00 
f^SO 7m 5.00 4.44 - • 10.00 7.40 5.00 
400 6 ^ 5.00 4.44 5.00 5.00 - - 5.00 
1.60 2.00 - - - • - - 1»0® 
%^  m^ 
• • «. 14.50 12.50 
• 3.50 4.SKi • •• 5.00 5.26 
2.50 2.00 • - ^ -
• • • 12.50 1000 
5^00 5.50 • - • - . - . . -
• • • - 10.00 6.00 • • • • 
\ 7.50 8.2D 12.50 10.© • - • .. • -
I I I I I I 2.30 3.00 4.00 5.22 
i 10.00 f.CO • • • • 7.50 7.0S • -
• « «> * 6.C^ 5.00 • • 2.50 4«50 
. * . - 5.00 5*00 2.50 3.00 • -
• • - • 12.50 10.1^ # i # 
• 2.50 2.00 
6.00 7.40 - - 7.50 5.1 
»« 
• 2.50 2*54 - 5J.75 ^i 
• 10.00 6.25 7.50 5.55 - n 
- - - - 2.#0 ^ 
^^^^" 
2.50 3.0D 
- 2.50 5.0C • 5.00 5.00 
• 2.50 3.00 
7.00 7.02 - 1 • 2.50 2.05 -
• - 3.50 2.20 3.75 5.40 * 
- • 2.50 1*10 - -
« . ^ - - 6.05 5.00 * • • - - . - ^^*^ ®*9^ ^*^ '^*^^ « : u -^ 
^ * * - • - - 10.00 7.59 ^.50 6.00 5.00 4.00 - - - • 2.00 ^ 
17.50 25.00 5.00 6.25 10.00 6.00 
51.00 50.00 45.00 40.09 40.00 40.00 iaoo w. 
pw^iN 
i^uitdi«ae«» • <S*iiotM atefloe* of • fungal s p a o l M . 
f i«. 10. n99l%^1m M^Sm " eonMi*. 
f Ig. U , ?,.ViigUlla »P. - conldU, 
FIG.10 
FIG. 11 
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01^769 mnd d a * ^ l | t* ohrvmoatmaim variety a^«>47 and i3a*2StS{ 
H^ aigHTfr varlAtjr ^ 0 ^ ^ , ^ - 7 3 4 «nd M»@98f ^. JTuftiaaQya varia^ 
%y Pant a.U4f ! • l i i a S M varlaty BO-216, H-SOa, 0I*-7«0, 
H^-47 and 30-225; ^. j a s d l i w r l a t y 110-203, Paftt 0-114, 
H-2D8, ai^760, ia-231 and 3Q.S25| #X^ariMir^4 »tat» of f t fp -
fMi:ift M^g^ari l vari«ty H-23d and iia-225| j^* &riffi;g4cfflt 
viiTiaty 3a-2ii5} j^, &UJC4 variaty i u«a-209 and aa-231{ A . 
cfolfffiyc|9|o?yit variaty ja-igl6, Pai^ t a - l l 4 and BQ-226{ ^ . 
gii49fg<?r^^A4tl variaty a.208 and iw0.47| iL. gatyfBgirm variaty 
d^*€idOf tiJi'^7 and liJ-^k^d; H,, faarbfa>giiffi yariaty j3^-216, fant 
G-114 and J'a-k31, 4ia-iiiii3| £ . fili^Y^tft varlaty ja-Eld^ da-i£31 
and jQ^-dZSi ii. RgiaBiilM variaty i?u»a-209 aad il-208} i^. 
iMIWft44<IB>4f varlaty Pant a-114, n-'dOd and Ba-SS^S} j^ , MlSJltl 
variaty pant ci-114, I»ttsa-i^ p9 and JS^^5| i^ » goatrata varlaty 
j*a-i20, ii-20a and 80-231| H. fmooatra varlaty aO-5216, da.203, 
OF-734, PUia-809, ai.-769 and it3-231{ i , ^tra varlaty Fiiaa-a09, 
0i«.?<9t t . MSmmiU varlAty aa-21S and ia-2SSt £ . •ffBUtfffHlt 
v « r i 4 ^ SO-gdi, rant 9-114, dO-831 and a^-47{ £• eytheearaa 
•arial^ Fiifa-809, I-tOft, at-7«9 and 30-2gS and £., oxYapogiMi 
•ariaty Sft-S80, SI.-7S4 and Fant a-114. 
JI* M l i S vaa Isolatad twom aaad awai^laa of a l l tha 
•ariat laa # i « t f t 0^769 and ^iifa-47| ;| . liiXMt •xoapt 8@-2ie, 
i»a-809, 0r«fi4 aet f«&t 0-114; M* fwiaataf axeajpt Pant 9-114, 
Fnaa-S@9, I»t9t , i#9-«7 and ^ - S i f t 4 . Jtl£i])« axetpt J0-&8S; 
£• J^Mi i i i « i i i f t^«l« , Pant 0-114, P^a-109, 8-80t, a@-8il 
Fig, 1£, Koaibcr oC f uttgl i toUttd from «Jtt*rimI 
and iatdrnftl MMid susCac* of dlirnjE^nt 
v«rl«tl«t of grtoi. 
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FIG 12 
»aa aO-225 »ad fi. *u»tyall«nsli T«rl«ty 10-2X6, OF-734, 
Pant S-114, H-gOS, ai^769 and da«24J5, 
Host coeataOQ fungi recof(S«<i r^cas tha st*d stapUs of 
iaa4ori% of the T«rietl«9 wor« j&« JUiXMI> &• Smit&iM^ A« 
i&toU 6 li3dic&t«» that frequency vaXtw and r«lativ« 
abundanc* of ji, tm9n%tM w«» highast in irariaty d0-216| 
i»» <^ l,1fgQ t^a In iia«aiS| In. OTplIlforma in il3>203| L« aJKggfitCm 
in ja-^Ot ^. altarnati^ in 31^734} M* IfgftB* io P»at O-XMi 
41- »l^Tn^ta in Pusa.209{ M> |}JUi£ <^^ i^ * llUyOi^ft >^^  H-208| 
ii. Itcsisa «n<i A. iUtrnfttt 10 HiQ-47j E. lauUftM lo ia-225. 
Higbaat fraquancy (20) and raiativa abundanca (22.00) aaong 
aXX tha variatias was racordad for i^ . n l ^ r . 
On tha athar hand, Xovaft fraquaney vaXua and raXativa 
abttadaoaa wart xa«ar4t4 far g, iUsHHi R^ dO-SXei £ . I f i i l i i t 
in m-2Ui A. JSAfiHl i s ^-2031 I . JiXll&aCi «»d £ . JtifSIUh 
l i l U i t itt *0-220| £ . ilAiSSil »««* ! • rttfftgtlgft ih or-7341 
A* fygiattorf in Fant O.XX4t £ . MMBtftU in F»aa*209f i l l t £ -
ittiU *tata af piKfatrt taftr,^9rii n^ H-ao6| A. ssa^WiM, 1^ 
in BQ-23X| I . tteoioQ^fay in iiia.47 and i.l^tyiMlgl4 ttata af 
Fif?»Bgyt ;tBrtfil^rU ^ S0-^$. J^^aat traiiaancy vaXaa U.OO) 
53 
«nd r«latlir« itbundano* (X,03) among a l l th« vari«ti«» v«x« 
r«eor4«d for n i l t r a i g t i «tiit« of i>If,9fB9ri i££ffii£C4l. 
I t 1« «vi4«nt from tn% i^bX« 6 that p^reantaf* g«r»lna-
tlan of ae«d« was 66.50 in variaty 30-216, 60.0 in cMS-^ lS, 
S8.0 In ja-2D3, Sl.O in ^ - 2 2 0 , 60,0 in BI'-734, 4S.0 in Pant 
a .U4; 40.0 in ruaa-iJ09, 40,0 in 4«kJ08, 40.0 in Ji,-769, 40,0 in 
ii3«231, 37.50 in «g«3.47 and 36,0 in JG-iJ25. Iha nuai&er of 
fungi was lis, IkJ, 13, 13, 13, IS, 15, 15, 16, 16, 16 and 21 
for tna corrasi^onding var ie t i e s . 
nighest ^arculimtion ot aaada 6o,S percant waa racordad 
in Tctriaty ua-^ sSld whera the nuiabar of fungal apaciaa vaa 
lowast (lei), jn tha othar hand, lowaat garainatisn 36,0 
parcent waa noticad in varxaty J3-225 whara tha nuatiar of 
fungi wai nighast {'dl)» 
53 
4« laJLiij&Hmj, i^&i^ >ilCJt itJ£U*. y t C a ^ P i ^ 
h. jp«ruf&l of th« labia 7 iraalcatc* thdtt 33 fuogatl 
sp»cltt« iir«r« d»t«et«d from tho diffdrtnt 8««<l taapl^jt of 
covpask, t^ «v«n fian^;! varv isolataci from variety C.1-S; 0 
fraai /-3I7| 9 fr<^ y-X6, U froa Ui-88, U fro© ^-488» 11 
trotu v'-a40» IE froE Ci-S9t lH from lf-«7, 12 troia tf-70» 13 
from ;£I«H ,^ 13 tT<m f-'ii^ and 17 from ?«59« Highest ntiBtb«r 
of fungal «pcciii3 wat r«eord*d fros tha variety '/«&9 und 
lowftst froiB s;a*5, 
Atftitfttf lyyia^tti »*» ©oafln«<l to t ^ variety m*'d'd 
uaA ^-59} HamXm grmknltQlm varloty i.4dd, Ha-id2 and 
V-«^| ag&mai 4fHmfiittl y»rl«ty V-16, ca-W,V.70 ana V-69} 
<tlMtiitelitMi i i y l h t l t r t l i t v«ri«ty V.g^« V.«7 and Ha-i.il£t 
y l w ^ J g f f ir»yi*ty r»16, f^mo^ ga-«», V-S?, V*gS « M V-50t 
CtiMiptqi^ ^w XJjUUS irarlttty CCI*09, HCI-aiS ftlid V-fit; ^h—tf»^;L^ 
fiiiiia»i> v«jri«%y V.917 and f-S9t iltitriJ>X11il JUMSiUt vai-l^^r 
?.g7, ?-70 and r -«f | AfBfrg3Lll«i fttB^tUltttti vaaritty f -70 | 
itttfyflllii ju i l ia i •<tri«ty j-4«i, f*s40 «ad v-70| fffBigiiiai 
TABLB • 7 DiTERNAL SESJ WfCOFLORA OF COWPEA 
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1 . 
2 . 
arrhizua Fischer 
3« £• dafcaryanuM H«8Se 
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8 . S . f y B l 9 9 l l Cooke 
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• » ^ <• • • 
• •> «» l i X ) 7*00 
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- - 750 10.00 - -
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. • - - - - 1.00 3.25 
4 ^ 1 
1.00 
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11 • A* fxailgatua Fr«s«eilus 
1 2 . 4» itarraua Tbos 
1 3 . At foaycwoaua G. S a l t b 
1^* A* fiafid|dl> Link* 
15# gfMlcmaflua i^aucua Link* 
164 ^ffygBltdga. njgra C Mnrga« > Jeosan •• 
17# ^WrwhllBi^Phgfl fxMtUpora 
Hl8y ! |p ,^ f f i fU flimjcQiJba (Fr . ) 
1|9lfJ» 
2.0&M I ^ ^ H . ^ t e t 1 u M & Hall 
21% I t ^mSm-^ -miM 
m ^ M n ^ ^ ^ /9 f i f l9 fP9f l9 tdf 
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2d. #« l i M i ^ (J«IA) 
2 § . M | 3 & 2 £ g S M A (^''Acy & Earle) 
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( 2 | s l i | i ^ i U l J L s , (Bougnlcourt) 
Sublriui*" & J a i n 
2 9 . 4* ia i l i s l l i . (Drachsler) 
", :^:§fbTffi^ *;irate 
afQi. jHualc&l'^ a fu iooatra Traaen 
- ^ % t i S ^ ^ a i - i a j s ^ i A i U (Rlv) 
GiiroWi^ 
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2.50 5.00 - -
3.75 7.66 7.00 « .42 
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315, M» .^iS^Mforaa Sheldon 
3:6$ £4 . i ^ / ( B a r k e l « y ) Vollen 
3 7 . Mjlgf lPg^F^ Schlechtendar hi 
^eink^ix' . '^ S .F.Gray 
31© 7.00 3.75 7J56 - -
16130 2 4 ^ « - 7.00 22.8B 
laoo 19.007x020.00 - -
- • - - 12.5017.50 
- 7ieo 9.00 
2&0 6w60 
10.00 11.00 -
- 5»00 
PERC£N!CAG£ GERHINATIOli 92.50 88.C30 87.50 O.OO 75.00 75.00 72.00 70.01 
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5/1 
ftfig9Bft4il^llrgra f l l f i iP^i Tarltty C0.28, V.240, 7-87 and 
V*@^ ( ^^tTti^ria i»ata^ai4 variety ca*5, ca-69 and V*59{ ^ltay« 
MEiSk MajMX variety y«16, CO-^ S, a-4a8, V-70, iJa.22 and 
^-ii6f ftlltrrmr^i JSOfilU variety c3-2a, ir.70> aj-a^ «»t r-aej 
^liaftfa9g4W ,gUa<?f89r49l4fi variety V-S7| ffXftggfegrlM 
giyjBffgW variety y-i<40 and y-ii6; ^HTYtftftrlfl lM&li& variety 
ca«iiei, V-i«6 awl V-59| vurym^gj S)^^M%M. variety C0*5, 
/-317, co-69, HJ-iiii, y»kj6 anu v-69| wmryHig^ft ^faictt;iatf§ 
variety i,a-69t ^rfBtilKtft imUftl4tni4f variety C3-5, y-317, 
CO-ija, V.70 and V-5»{ tfgtoftglfffft nWt;i4fBflif variety y^l7 
and V«70j A^Hfiftffltgi HiiSdfit variety y«317, CO-28, CS-69 
and Ha«^2| ^lualeola fi^ tiy^ l^^ r^  variety ;»»488, \^ »87 and V-26{ 
tSliOgQttXla ASJOfiA&i variety :»-488, y-240 and y-70j A$JiatUt-
^Qtrvf atr^ variety »»438 and V-59} U^ooladitM I | £ ) M variety 
C^-8«, ^.483 and ¥-70$ f aearittti equlyeti variety 01-28 
aa* V-»405 !LMt«a» agPlllCffllt variety 60-5, V-317, ii-4i8, 
?.70 aaft ».W| JjUDCiMt JiAili variety f-if, CO-W and ?-2e| 
fi^ari^tia ^fveferiia variety T-a? and 8(l-ei| lS£ttii t^rbarun 
variety C9-i8. 
I>tifggmw JiUil wa» detected free teed eaaplea ef 
a l l tbe varletiea exeei^t variety Ca*S, f -K, €0*£8, f-70 and 
V-e»f i iB fy i iU i i g » 4 H i m axe^ J^ t variety r-317, il-4tft M « 
y-70| iJTfffglllM ittClllt axeept variety c<l-«f and m-m 
and i^f^ efB f^^ lk _i|g|pff^|f exoa|»t variety f-t7 end f-70. 
5 K 
Mott coaaon f unf i i ioiatM trom tti« M«di tiffiples of 
aaiajoritr of th« varieties vf £ . JLodlSJyftt A* ili&ftC* M» XUI4^ -
jjftlmjl, i4> ttrrtus, «i, alt»gaiit>, *i» dlamthi, £• olayata and 
* r«qu»ijcy and r«iative abuadano* of t* B9BAltf9nii 
¥«r« highest in variety CO-65 ^« B9Bil4CgIlf ia V-317t L. iidja 
in tr-i6| {.• «&il4itU in ca«28i A. M i l l in *^SSj t -
jlU,H4?tU i» V.£40| ^« CyiiUftlm in ca.69| t . g^fyfp^ryi in 
V*^t A' iaium in V-70| A* SiS3L «nA t* ,^iyiBgg\«l in 
H<l»-£,^ l JI . , iidiHi in V-'iiiG and ji, M&SSk in V*59« Highest fre-
quency value (16) and relative abundance (4!i4«73) were recorded 
for L* tQ^lffl^ «*oni * l l the varieties, 
Un the other hand, lowest frequency value and relative 
aboadaaee were recorded for ^. sliXlJtA i^ nd j^. ittf^rtlitaiif 
in variety ca-5| £ . fiiaXiil *nd ii, jai¥iiitflf;H variety ?-317t 
£• tttttartei^ irVM variety r^iej A* lUillMBi variety CG-28} 
ii* f t tngj l f i variety a*4«ll; £* felflfttiit^Utt A* IttBJBttiWi 
*»« ik* fiad^^lil variety ?.840| £ . Xil3U« »nd W faaledej iCQ-iffj 
£• cytlirttlfcrMi variety V.i7{ £• 4iltft£Xilia« A* BtltfUm *oA 
J. JllZHl v»ri*ty V-70| £• ifMlB^lfittyi variety » ) . t s and 
V-i^l £• iilttCCiBWf £• CiMlifffit «ad A* iX^tgBilt variety 
V*§9. Iieweet fre^woey value (I) and relative abimdanee (a*.®0^  
were reeeried for ^« e^arbitarwa aaeng a l l the varletlaa, 
MM im eviiiMt tmm tlNi Sai^lt 7 t ^ t yeyeMitiil* t^ Ni^ MNr 
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tion of s««d» w*« ^ .SO in rarintf CO-Sj 88,00 in V^aiVj , 
S7,S0 In \^-l6j 80,00 in CQ-28j 75,00 in a-488> 76,00 in 
»r.ii40j 7i5.00 in Lj*69j 70.0:) In S?»a7> 70,00 in V-70> 70,00 
in aJ*4^> 70,00 in -^<:6 and 6a,50 in V»59, Xh« niMber of 
fuo^i w«i8 7 , 9, 9, 11, 11, 11, 1«£, 12, Ui, 13, 13 und 17 for 
th@ corresponding Vciridtlea, 
ilignniit £«n3in«ti3n of »maa 9^2,50^ was noticed in 
var ie t / .^J-^ whor« £ii« nuuider of fun^iil spocitts waa lowest 
(7i , an tne ather hand, lowest geraination 62,30^ was recorded 
in variety /»69 vliexe the nuKber of fungi was highest (17) • 
57 
Sikhlm & r«ir«als that 35 fuogHl sp«cl«» «r«r« r«eord«d 
tvom th« dlff«r«at »««d ««ipl«$ of graa. ICli^ « fu&gl w«2« 
d«t«ct«d froei varitty {ia&-47; 9 tram dS^WOB^ 10 frc»i JSQ*220{ 
10 froiB Pant d-l l4| IX from jO-saij 11 frca jQ»2l«| 11 fron 
ja-216| 11 from ;>*»734| 12 froaa ai*-769j 12 tvm J3-22S| 
12 froK paM«209 and 16 frw H-208, Hlghact iiy!ti&#r of fungi 
vaa Isolated ffoa variety H-SOS anti lovait from ti^-47* 
ii« arrhUBua was conflaad to th® varlatiaa iO-203, 30-231 
aod CE -734i £ . &fgin9llf^Hf variety ja.giiS and Ptt»a-a09i 
£ . gyttttgfriltirMi variety ai«734 and dG-£;i^ 5| £, ftj|£liyB variaty 
i(}«2i[tO,r Ji«4£l6» 0L«769 aiui fu«a-209t £• aaroriia irariaty 
iua*47 ana ^Q^UidOi £ , XliXM v*ri«ty j^ O-lfOd, ai«-769 &n<S 
H-aO«*} £• JjjA£il* v*ri«ty iii»d>47» i^a-fclC and tlO-aiS| 1 . 
li^neriMi variety dG.£31, i3r.734 and H-20S( ^, e^mii^ iya variaty 
dO-a^» fant 0-114, SQ-Sie, 0^-734 and dO-2i^ S} £• JtlAJIUUtt 
variety i»0-sdiK>, dr.7a4 and d0-i25| E* iULMXk variety Fuaa-jK>9 
and H-JlOSf 1 . IttiUnogJ v«ri«ty QI«-76» and HO-aStS; ^. .diA&IM 
•arUity JtiQ-47, Faat 0-U4, dQ-831, ar-734 and fi-aOS; ! • 
jai ida variaty Pant 0-114, 3a-21«, aL-7d9 and Pnta-iOt} A* 
brartiffilcQla variaty Pant 0 .U4 , 80-831 and B-aOftf £• iliifla-
aaorieidaa varitty R^.47, (^-734 and 8.80i| £ . 9iyf»gr« 
variaty itaiO-47 and Pant 0-ll4t £« iUMli variaty KiO-47, 
aO-8S», Pttta-80f aad a-SOtti £ . jOtJCilft variaty S«-a@», 90-tl6, 
I I I 
! If 
Hi J I 
I 
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aii.7«9 sua i»ttMu.20»j £, Blllfifttm v*rl«ty P*nt (I«I3L4, 
SG.831 and H.^8| £ . trtt&trt^liU vwrUty 80-831, 80^16, 
01^788 and 8*208f fi. i i i l y j lUata f rmtUtj 80-208, 88-818, 
88-825, Pu»»-208 wad H.208t fi. |>i¥8lttnt4t V»fi«tj 80-820, 
83-231, l»as«-20d AM S-208t £• lUkL&dti Yaritty 830-47, 60-218, 
ao-215 and 80*228t 1« ftyffyftlf irTi»%y 30-231 and 80-815{ 
SL* M&sm v*rl«t3r 80-881 and a-208| L. 88ttlJ8U v*ri«ty 
880-47, ^ -218 , 0I.-788 and 80-228} t« MyPQf^ variety 
80-220, Paoit 0-114 and pusa-209| C* ogth^cfy^ variatjp 
80-203, 80-231, 80-216 and 80-228 asd yuaarial^ ap* variety 
80-218, or-784, riiaa-209 and a-2a8» 
4* i^8i£ waa iaolatad fra« aaad aaaplta of a l l ttia 
variatlaa axeapt RSO-47, 80-820, Pant 0-114 and 80-231| A* 
Xl8I8i axeapt 830-47, 80-218, OP-734, 80-228, Paaa-209 and 
H-208| A* imiUim ^xmpt K30-47, 80-203, Pant 0-114, 80-881, 
80-228 and H-208i i* USXaM azeapt 800-47, 80-231, 80-218, 
or-734 and Pttaa-208| and i . 8llfrBali axcapt 30-831, Pnaa-208 
and B-298* 
Moat eonnon f unci raoordad triam tha amA aaaplaa of 
Majority of tha varlatiaa VT9 4« 8lf8£f A* Xl8Z]Ult A* tMk* 
lAllUf A* 180888 «iid Jk. illtrB8l8* 
labia 8 Indieataa that fraqaancy and ralativa aknndanea 
of £• ftanfafti waa tolghaat In rariaty 8ao-47| 1» alt^gnata 
In 88-208| £• MA88ai And A. 8Uira8l8 in Sa.S80| t* 8iTiMI1« 
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in Pant 0«U4} I . UimiM *»<11* LUOM i^ M<^^1| t* 
jaiilJiU in iia«8l6» A« liAXlli ^ S0«£15i A« iOyliC la Cr»734| 
CttHrltili 'P* In ru«A»iS09 *0d A* JIfaiilrfiittflli ^ H-20S, 
Blgti«st fr«qu«oe7 (80*00) «ad r«iatlf» abiindaiic* (24*3?} 
woog al l fcti« v«»i«tl«e «»r« r«e«»rd«d for |t« tSUllSali* ^n 
th« oth«r haadt lowast fraqoanor vain* and r«iatlva abaalaiiea 
vara raeoirdad fo? £• a^iyala In varlaty ll^»47t i^ « ^liffili 
In 3a«»203| s,* ligatai in Ba«220| j^m SMMX^SSL* A* j^jasiM *n^ 
£• BiUiJgtafii In Pant a*U4| £,• JyttbtZfiHUlif t« &itit^tBi4* 
«»s £• wtfUw^tgii in Ba.23i| £• $ttl>frgiilila VOA U* Jftil^ zOti 
In M*SX4| j|« liXZiill In 3O«>210| SL* flJLt4tiB9g|gi4ff *nil 
L a i i f U i U ep* in OF-.7341 £• afttayti A* XlUBi* i^ » laftU&acit 
ii> jssfiHil »n<i S.* Itt^WBttltU in ai#»769| i« gaa<lj^ 4ai In aa.22ai 
S.* tifgl&ftiUliM In riiaa.208 and £• iBmcSMlt ! • lUfifiSBi nnd 
£• ^qfragfii^ i^ a In H«ao«, LOtfatt fraqnanar valua (X.7»> and 
ralatlva abundansa (X«00) wf notload for i* aan l^^ iia aHong 
al l tha varlatlaa. 
1% la elaar froM tha 7al>la 8 that pareantaga gamlna* 
tlOB of BrndB waa 90 In varlaty fidCI»47t ^ '00 la B0«203| 
80*00 in BO-SSOi 80.00 la Pant 0*114| 7««00 In B0.231| 78.00 
In BO-2I81 78*00 in B0.218| 76*00 la GP.734t 70,00 In 0l«-789| 
70*00 la BQ-f25t 88*80 la Ptt«a*209 and 85*00 la H«808» aaA 
tba nnibar of t)ia fanfl waa 9, 9, 10, 10, 11, Xli XI, XX, 
60 
18t IJ2| 22 MSd 10^  for ti» oorrstponding v«ri«ti«t« Slfti^st 
g«niiiatlon of tood* wat 9O9C in varioty fiS(l«47 ¥b«f» til* 
wemhw of ftmfal vpsel** «*• lovost (9)« On tho otimr ^taA, 
IcMost gomliuitloii W v«* notic«4 In VATlttjr K»fiO$ wtity« 
tho auibor of fongl wa« hifhost (IS)* 
6 i 
s* MXcOFifORA OF Mnnomikh i i s p i o r ca^&4 AIID OBAM 
CQWPSA 
ittdlo«t«« that 18 ftmsi ¥is,« mSLSL SlS^iSaM.f iittfi£C tllt2ii£2* 
t*.fn^ QUlim iiYfnikttUltti» AUtrnifaa ii^trnilif AUtroarU 
ilAB&JUt AUtrairIi 44inlfalt?lit fiwrTttUrU fiUzil&t SixMsk-
ftitfii ittftrtlltniiit Bwittsyli Xmsm&jAf umiAilm iixm* 
tM%tlm ifliiiiiiit ftturlv^ •9BU4fWMi «nd ayr?tifatfi4tta|;wy 
d«t«et«d ttrnt •jit«f««l tiirf^e* of y^Uow tpottoA SMds* aigh«st 
ff«f«»n(qr •Al«» (IS.OO) ftnd r«lfttiir« «btiiid«n«« (Ui*90) w«rt 
r««*3NI«i f«r A« ftmlfAtiia mtA lowest fi>«qii«ii«|r TAIIM (1.00) «id 
4* 4laa^liflit I* AUm •»« j . iaAima. Hi* 9«r«tat«t* 
i«ni l iMi t i« i i Of s««(is WAS 40« 
MP inreoyt^ KA. i% XM oviAoat frw tn* UhU 19 
th«t oivvtii ftmf i v i s . , flhltlttiitMl DULkSllt 4* A4ii£f 4* 
«•#• MkHNi li^i^^o liito7»fti ««riio« #t roli«v •#ovHt ^ttin* 
mgboit l^i i^Qr i^ AiiM l « . i ^ «Bd rolfttiirt Aliiiidftiito f t^^l i . 
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vg* obt«rr*d for 4^  XUSifl. 9M& lov^st fv«<iu«n«r (s«50} «nd 
r«i«tiT« «buiid«ne« (4.00) for £• fanieolA .^ {^» y^^a^^ fttt4 j ^ 
XSlifiSftiSft* ^« IP«reont«g» gominfttlon of •••d* v«t 50* 
ICTltflAlt aSia Hmrii9M» A porotal Of tho Ubl* 9 
indleatot that twoaty fungal spoelos •la.* £• aafluybitayniy 
ASL&9 & filid9i,p^r;li^mt» ie» filinUt £• iwilralltaittf It* 
4filiSJIft Mxi KMirltUi sp« vol* laolatad froa •aetartial aurfaoa 
Of vriiUciad big aaada of eofpaa. HJlghaat fraqtianqr valuo (20.00) 
a&a ralativa abundanea (11.1P> wax* raaordad for 4* fUarnata 
and lonaat fraquanar (8*00) and ralativa abundanca (S»00} for 
fha i^reantaga gaialiiatiao of aaada vaa 90» 
IHliUfAli i lW mOQIh^U* It iM avidaat froM tha UhU 10 
that flftaaa fungi v i s . , j | . AaQCtOiJlLt £* Al]ttSUyB»lt £• IttZfUUb 
lltlii&« £• IMiaMt 4* XiMlUittlf 4« HiKlif £* JClAlltllftt 
4» 4lllCfiil4t £• harbaitiiiy jj^ JLaSil4« £• llaXlMt £• 4ttl3LBIr 
JUaailit £• iUlittli4t I* fflftl^rUi MA £• Mm «•>• dataatad 
frstt tha mtaMiil ^i^9U9% of vriiAlad l»ig taada of aaif#aa« 
ffifhatt f^^ffaa^^ n^m (9.7«) and ralatita abwMiaBaa <m*m 
^ ig« 13. NoniaX •••dt of oovpta. 
f ig, 14. 4boora«l SMdt of cowpta - 3ig and 
vrinklad (shrivollcd)• 
^ ig» 15« iibnormal saada of cowpaa « «;%sall 
and vrlokXed 
ii Ig. 16. Abaomal aaads of eowpaa • daaagad 
(injurad). 
FIG. 13 
- .A m. 
FIG. 14 
FIG. 15 FIG. 16 
6 Q 
vf Mcordtd for £, t^anorvm and iQvot (1.00) And r«XattT« 
abondAiie* (S.OO) for 4, XXaSM$ £* SiiasSft »»! •• iUtlMiH^ 
th« ytr««iit«g« g«niin*tloo of •*•«• was 4S« 
that twanty thraa ftmgal apaelas via., H, gXsimM.t {2. iUUUUaol-
& iBiifim *nd gll.i^yytlU »P. » • » iBOlatad frOB aattarnal 
aurfaea of vrlnklad anall •••i» of cowpaa, Highaat fraquan^ 
•alua (UB.7S) and ralatlva abundanea (SO.97) vara racordad for 
A* taygaua and lowaat fraquaneor (I*00) and ralatlva atouodanea 
(1.00) far ]{. aSusSKL <^ d Fuaayiallft a .^ fha pareantaga gamlna-
tioo of aaada vaa 39. 
Hmmfc JttB MWrii^iit M U lO ravaala that flftaan 
fuagi nasals J. M^mMMt t^ atfrimawif i^ HiZMlf A» nUiXt 
yi^ flOftyf vaxo rae^rdad fra* tha Intarnal aurfaaa af vrlaklad 
aaall aaadi of iWfaa* Xlghaat fraqaaacgr valiw <Kl.i0} ani 
ralatlva akiMii«ii» Ili.OO) i#ai« it%»9f^9$ in 4* Mom 4«i 
lowait fra4|iMn# Cl.«0) and talativa a^ iaiMuitt* Ct%#») mt 
iAiya»Aii i i i g Jt¥g9rjf>^ fti» 7*^ 1« 9 I ^ M 1 » that tv«nty 
nlzM fongAl sptci** flUHiljr Ji« iliStSftmt ii* JBhitrfitPfflntft 
htrfeiryi »n« fMtirltlii «P« *•»• i»oUt»dl fro* •xtcriial turfkc* 
of d«»aiod foods of eowpoa. Slghost froqiionejr voliio <13»25) 
ond roUtlvo o^ tindonco C9.38) troro roeordod for 4* iJJaM, *<id 
I«#o«t froqitonejr (1«00} and roUtlvo ototmionoo (1*00> for 
poreoAftof* fonlnotiOD of ooodo voo SO* 
IHnaftfc fiiiO KygQrii9ftH it U ovMoRt frw to^lo 3.0 
that tvoatjT oao fttag«I opocios tuuMlr f^  A£dUESft« £• f^ obamgiyiyy 
4 * j Q i S ^ f 4* iiXSUItt £• ilauflUft 4* 4iltza4blf 4* JQUriUUkif 
4* AiailMf 4* Ij3ifili4f £• tuudHixWf i&* l i i i l4« J» iMttnl l i i t l i f i 
tamtam ^^ mUk mtmmml BUr$$99 of 4mmmi MmS» 
vf «t>»«rrod tor ^ SlXXM <uid low«it fx«QtitB«y {1«00) AOd 
v«UtlT« ftbii»dl«ne« (1«00) for e« ^^ b>«r*ntaiT £» flUtteftli «&& 
£U IUU^ 21£!a* "^^ iMire«ntas« g^mituitlOR of soods wms 30* 
mmfmh rffelJO mQ9fifim ^«^U U thovs that fIftotn 
fungi trijt*, £,» indiaiiffi> 4^  Q^ gftUt 1* XUESM.* «^ JbiSttUftt £• 
1:^  lAUHftll and IHaarttXit »p* «•»• iP«oord«d fpoR •xt«pn»l 
ttirfae« of tff-inkl*d big •••dt of gi«ji« aig|li«st frtqunnojr vmlvm 
(11*50) imd r«l&tlv» *t}iind«no« (I5.00> w«r« noticod for 4. lUit£ 
and lovMt tf%mnvy vmlm (l.aO) and ralatlva abundaaea (1*00) 
for i> Ytw4fi\iUlmt •• tUtraiHt 4* AJaalbA «»& M* JuOsdUb 
tha pareantaga gamlnatloo of 999iL9 waa 30* 
XKlRIIAlt «!& Hlg^WflAi 7*bla 12 raraala that alavaii 
fungi vis.t £• AcziUiiit •• oUtct i» Xliatttif 4« fmUilui» 
£• ^yjBffrW «»« ru i irk lU "P. «•«• roeordad fro« tha intarnal 
aaad aurfaea of wrinklad big aaada of graa. Mighaat fraqntaajr 
valua (9,75} and talativa abuaianca (17.6S) vara raoovdad for 
£U tlaaCilE •»< lowaat fraqtianey (1.00) and ralativa abundanea 
p«* 
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(3*00} for 4* ifiOetU «e4 fmigt i lU •P* ^ * i>*re«ntftf« 
MATdmAL smti MYeOFLQiA, It u •via«at trm !lftbU i i 
that •IghtMn fimgl vis«« ii, i.Bfaifg9fllftgtta» JSl« i^gi9nil'ir» 
Cttic9itzi» £• yaEfliffrwi «nd ^f tr laUi «»• v«i« d«t«et«(i ttm 
th« •xt«ro«l siirfAe* of %rrliiicl«d saall •••&• of graa* Highost 
froqaoocjr T«IU« (ao«75} %fiA rolativo abuadaneo (28.93} wort 
roooidod for 1« exyporup yhllo laii«st frtquvncqr (1«00) «ad 
roUtlvo abiuKlftnco (1,00) for &. trtlitr9fgimi» £• ff,t?I«»4f|gf 
foroOAtago gomlaatloa of »o«da wat 28* 
imii i fc aiig »^ xg<^ rfc^ aAi ^ pomtai of th« t * u u 
indiootot tliat thirtoon fungi naaoXy JS. liiaMt &• iltlciltf 
•• fiiltt^ii» •• illfraili» i* MSUkXt &• ikaUilf k* luemir 
!• ^rttl^tgii *»< ntir^tXU »P. « • » l»oU%od fron tb» latomal 
•urftto Of vrielclod Mall aooda of gra», Bii^ott frottt«n«r 
valiio (••7f) aad roUtlvo akuniaaao (S0«5i) «•»• roeordod lor 
! • fftd^ofii ithiio lowott fyo^Qtiior Ci.de) ««l rolattvo tfHttMHiti 
ct*09} for je> i i i i i i t , £. iuoEiirai «Q^ tMailt lu •!>« ^ 
^lg« 17• ironB«l satdt of gran. 
f ig. 18. Abt»nial »md» of grm» Big and wrinkled 
< J)iriv«ll*d) • 
i Ig. 19* 4bnotai&l Med* (^ grae - laiQall and 
w3*lnkX«d« 
£ ig . 20. AlmoTsiai <««d« of graa • l^ttoagad 
(iQjur«d>« 
FIG. 17 FIG. 18 
FIG. 19 FIG.20 
Fig. 21. nm\>9V of fungi iaoUt^d trm •xfrtAl 
A»d Internal teod surf ac«t of abnon&al 
M«ds (yllov 0pott«d, vrlQkled big^ 
wrlnkUd anall loid daaag^d) of eowpaa* 
3 0 r 
28 
- D 
2 6 
24 
EXTERNAL SEED MYCOFLORA. 
INTERNAL SEED MYCOFLORA 
1 YELLOW SPOTTED SEEDS 
2 WRINKLED BIG SEEDS 
3 WRINKLED SMALL SEEDS 
A DAMAGED SEEDS 
22 
2 0 
(J} 
^ 16 
Ui 
^ tA 
z 
12 
10 
8 
I 
2 3 
CATEGORIES OF COWPEA 
FIG. 21 
Flg« 22. Kittbor of t\mgl i«oUt«cl from mxtmrml 
«nd intttroal ««ad surfaces of AbnomaX 
Meda (nrJUsklad big, wrioklad aBaXl and 
dttDagad) of gram. 
EXTERNAL SEED MYCOfLORA 
2 0 
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I 6 h 
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O 
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JO 
Q INTERNAL SEED MYCOFLORA 
1 WRINKLED BIG SEEDS 
Z WRINKLED SMALL SEEDS 
3 DAMAGED SEEDS 
I Z 
CATEGORIES OF GRAM 
FIG 2 2 
7 
p«re«nt«g» f«niiiiatiOQ of •«•(!• ««• 29,50, 
C* IMflAagg (MtFffBiff) ai lBi 
IfflHffAfa <atig WTOWn^ t It it eUar froR Ubl« l i that 
tvanty ona fungal apaelaa YIS, , H. iBhitr9lB<«;^ Hf £• jgltllmtt 
L I itnlottl i ltt it A* illrtgnitif 1* ASQctUf 4» i^liir4WP9i'i» 
£• fili<l9ffP<lg.l?Mitf &» Higl>ir«» JC* AiiZiSAf £• iBtlfilltntlfff 
ftayift^gm and BmgJtJLU tp, wara yaeonlad froe tha axtarnal 
aaad aurfaea of damagad aaada of graa. Blghaat faraquanejr valua 
(12*50) and ralatlva abtuuiaiioa (9*50> wai« racOftlad for A* AiUi£ 
and Xowast fraqtianay (1*00) aad ralatlva abundanea (S.OO) for 
H* jBhiirWBWUii h» fmUt^Hit £• jiliXiU *nd i* ia!tHt,IU 
fha pareaataga gamination of saada vaa 16, 
lyiiitf^lt aii& tffC9nitfBA» ^^ l^a i s ahowa that alxtaan fungi 
ftl«xAl4« t* m>%rtlttni4at i^ * luilsAsA* JC- nufissuif 1* iftiUuU* 
£• fythfaaraa and Fnaayjalla tp, vara dataatad frea tha intamal 
aaad aurftea of daaagad aaada of graa* Ilghast fraqaaacir Yalaa 
(••7i) and ralatlva a1»«ndanea (11.10) vara not load f*» 4^ fiittt 
and lonaat U^^mmw (1*00) and ralatlva aliiuidwBaa i%S$) f«r 
4^  f*«^ ^^ l»«r &^ ilHilUk and I . aou^aty fha i«tlast«fa gaM^»a* 
tllMi Of aaadt i»i# lil[i.4i.* 
o 
u 
6. Dimcxiaif or f&& dit& m m mtion is ^mua 
All iaportant atptet of th* •••d h««lth wa* to ••o«rt»in 
th» txaot loention ol' ftmgl in dlff«r*iit •••d fHirt»* 
4%rt«r «fto«rfttloa tii« aicroteopio studies r«ir«al tbo 
fo i loviagf 
I. Myovliuii of i t l ig f l i tU illfjEQilit aiffiatifgi 
Ismili vox* notleodi latido tho Mod coat; tioiuo 
(FlfO« 23, 84, a5 and S6}« 
S* MyeolliM of Pythitai ^ohayvanu^^ 4« AUHZWlif 
dotooUd In mhrf9 (Figa, £7, 8S, 20 and 30). 
eRANt 
I* Nyealimt of .Ait<i»w |^» |^ dianthi^ J4« aitornatay £,• 
hi¥i4ltttf4i «ai t . IttiltriUtMif ^•f •bsarvod 
Intido tlio aood ooat tiatuo (Tifa. »I, IS, 39 and M ) . 
8. Nycoliw of 4. ^^iXtlM* A. ai l i l l i lA» £• tttllrillittJlf 
« i i i * ^^iQfi v«ft 4oltfttod la otttiryo Orift. 3 i , »«, 
th« s«ed coat tissudt of eowpt*. 
tb« «••<! coat tieau«s of oavp«a« 
Fig, 25. Hyottliun of Vgfg&»ltfa llilfiliil iosid* 
th« iMd co&t tifttu«» of eowp««. 
ih« M«d oomt tissu«s of oowy«a« 
FIG. 23 FIG.24 
FIG.25 FIG.26 
f ig. 27. %ceUiiB of MxSiilm 4tlMIEHiatt} in»i<i« 
tim «»bryo a^  oovp««, 
i'ig. £9. HyocUun ol' h»tf gft»lf r» ,sm^iriiailil» 
iQSlditt tli« AtttMryo oi eo«p««. 
i^ ig« 30. Hye«XlUB ol Carirularif lunata iii«ia« 
%tm •iibryo oC oovpta. 
FIG.27 FIG.28 
FIG.29 FIG.30 
th« M«dl coat tissues of griM* 
tb« m%A QQ&t t i f tuts oS gram. 
f i g . 33. Mycelium <if tfrtfiJUltlft t>i!filiftti4y ii)»i(» 
tb« 9—A eoat tiisaiM of ira»« 
te i§, 34. .^eeiiuffi oi atartsftiljgt JttiilfiiAaaal^f in«i(i« 
the «Md eo&t tiasue* of gran* 
FIG.3I FIG.32 
FlG.33 FIG.34 
F lg« 35« l^o«liu3i of ftIt«gi^riA ^iatnth^ InBiAm 
the cffibryo oC graoi, 
the mtbtyo of sr«B, 
F ig . 37. M3fO«Utai Of ggtflbfXti:§ i^iftgill^Qfilt ln81d« 
ttm «Bi3ryo of gram, 
* i g . 38. hyetliUK of Sff^nrmftr^i lllBiltt in«IA« 
th« 0»bnro or gram. 
FIG. 35 FrG.36 
FIG. 37 FIG.38 
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7. PATi^ g^gingtii i ia i i 
COl^lA 
Pathof^nlDlty t«tt» wort ocmducttd under l«boratox7 
conditions at w*Il »• In pott* 
qyoBa umi^v^ia gyggiTiv^gi 
^ixtttn fimsi mmlf ms^S, Jtll^mMf mMSSM Il9l9at.ftr» 
SxJ^Mm 4fi?irriQ\ai» a>ftiotBh9gi fiiigurfrU^rai^ gfat^Mlwi 
iibUsaat MPfrgUlat. XIiX22ft» MmuUlm ^tcoun.* liUtirnfti;!! 
SMimlicIa fiXtXiUt yimcitti tauitt^i m^i gMitrliai •fflilifyrii 
vmf tfttttd tor j»«thot»ftieltjr.~ It ^ •rtdvnt fro« ^t» lmbl9 i$ 
th«t out Of !• ftBifi laoeulttod in east of Qmp^m^ J|«. globotttt^ 
not ^rtdnto nfmp%m9 and profod lan^nottt. 3lit oHitr fimfi 
proitiooA »y iM^tiot^ie fttngt •?# «• ioiloirtt 
floaty»I> foYflontafo f tmiMt io i i of aoodt vat 93.O0 
trttiiiia AabairaniMit Foraafltftgo tantiMltioii of toadt vat 
17 In aOMFtriton to 9a la 9m%w»>%* Grovtii of taadllnf* vat 
rataipilid in a«(ipAti«on to aOft^»l Ifif« 3 )^ • Saod ret vat 
dbtorvod in 7@ foraont iairii {MNr. 
?s*». 
TAm.E 13 COWPEA 
3 •Mo* KAME OF Fiacax 
Total NO. • ! 
Seeds 8««IIiJlfS SYKSPTOt^  
lnoc- •»«rf«d, 
ul«tcd 
5* rytniifli ^y!?irygfi\af »•«»• 
K«iftsl«r 
iBugnlcoiirt) Subram. a* Jala 
9. y.« tltli,ikn»|? (Biigatcourt) Subrais. & Jaiii 
10. g, fefiia^jtS, (0r«jMX«ra) 
bubran. Ii Jala 
12. Qj, OftXli&^ftla 
13» SafiajOm fSUlilUd^ (Cord») Saccara© 
1^* lU JJittUfiCtt* Stk«l^ on* 
t5 . AtfiJUC&iUm l l i X m I'lnk. 
16* 4. i f f f ra^ fhaa* 
17« Control. 
100 
100 
100 
100 
100 
100 
100 
100 
too 
100 
100 
100 
100 
100 
100 
too 
100 
90 
81 
95 
92 
17 
55 
40 
32 
38 
43 
44 
36 
32 
19 
28 
90 
92 
wr 
• 
-
m» 
Saad rot & atimttd 
growth* 
StuntiK) growth & 
burnlAs of t<lj(«» 
ot leavaa* 
Sttmtad growth & 
curling of laavea* 
Stunted growth & 
Black circular 
allots OQ l«av@« 
Stunted growth 
Stinted growth 
Stunted growth & 
Seedling^  rot* 
Stunted growth 
Stunted growth* 
•eedllng rot* 
wilting of 
Seedlinga* 
Stunted growth^  
Seedling rot 
wilting of 
aee<linga 
Stunted growth 4c 
Seedling rot* 
-
«• 
iig, 39* I, Control* 
2, Fathogciole dfl^ot oi^  »»•&» aod •••dlingt 
of covpiMfc inoculated bsr t£ lb lm ^ffairiinw 
uMor l«bor%tory eoaditioaa* 
i ig. 40. 1. Control, 
2 , Fathoganic vff eet on •••<!• (seod rotting) 
or covpta inooulat(K3 by JtiSMm ifJtiCXifim 
tmd«r laboratory oonditiona* 
¥ ig , 41. !• Control. 
2, Pathoganie affact on aaada and aaaAlinga 
of eowpaa iaoeulatad by AtatcgJlitti liABIi 
unAar laboratory conditiona. 
t i g . 42. I. Control. 
2. Fathoganic iff act on aaada (Mad rotting) 
dt cowpaa inoeulatad by A^partilina liMllft 
undar laboratory cooditiona. 
FIG.39 FIG.40 
FIG. 4K F I G . 4 2 
Fig, 43. 1. CoQtroU 
2, Patbogenie •ft^ct on Mi«ds mad wtddllncs 
0f cav|)«« inoculated by f,^ lt«rHayla f l tarna^ 
waA9w l&hovAtorf <soadiltions, 
f i g . 44. !• Control, 
jfi, patHogenie affeet on leave* of eowpee 
imeulated oy *titeyi^r^ jJLIiCfiftJIi* 
i l&m 46. 1. GoutroU 
2, PatUogenie eJTieet oa leasee of cowpea 
inoculated by ftittftttfit tiittilhl* 
iig^ 46, 1, Control. 
2. Pathogenic efleot on seeds and aeedlinge 
or oowpea inoculated by ^l^ffrajCJa iUfilUli 
under laboratory coniitione. 
i < 
i 
H- 'JJi 
^^ ^M^ ^y^H 
^^ku^ l^ 
IF ^I^H 
Bl^'iitf-.i^^^^^^l Hii|^^H 
FIG. 43 FIG.44 
FIG.45 FIG.46 
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^Simmiill,^M t^inWi a«i%imti(8i of •••da was m m «gaia«t 
m in e^mtral, stuiit«ci growth was notleed In 2af«et«d s«<i411iift 
CFig* 41). oMd rut ifft* rttearadd in 6@ poreeat «o«<lt (Fig. 4£). 
nlltgii.g|i llltlMlfti a«f«i»atioii &f SMdt wttt 3ft p»re«iit 
in ompAtUm to 92 in eontrol. il«8%«d growtli anii browning 
•M ettriinf or «4got nsA %pUm» of l««ir«s was c^servod (Fif** 
4« i^lillllfllli' P«re«n%a|^  g«rsixmtion of soods was 40. 
Oariing of iaavoa <fig« 4S> and at listed growth of aoadlings was 
raeordad (Fig* 4 ^ 
aiilia«HiIi l itlritlaaiMt P«r««fttag« gatnlaatian of aaadt 
wat 3a at agalaat 9S in eoatrol* Urowtn of aaodling waa ratard-
ad in e<Mi|tarisfi«n to^jp^troi. Jiaaii eirotaliir spc^s vara o s^arvad 
on laairas of infaotad aaadlinga (Fig* 47). 
B* hawaijanaiai Faroantaga gamination of aaada was 3S 
at againat ^ in eontrol. atiintad growtli was raaordad in 
inf^otad aaadllngs*(Fig. 48)• 
% Mlidftftt Oamitmtion of aaadlinga was 46 as against 9g 
in oontrol. atuntad growth was notioad in infeetad aaadlinga 
(Fig, 49). 
gum^iftrla imlftt Oamination of saada was 44 aa against 
9S in eontrol, itnntad growth and m%%A rot was raeordad 
(Fig. SO). 
i i8* 4i7« I. Control, 
£• P&lhog9nle fCf^et on sotds &aA so«<lliaf • 
«^  eowp«a li.oculat«iI by filtflftiltri 
lUtlriUrtmAi ttwiw laboratory condition*. 
i lg« 48. X. Control. 
2. Fathogenie «fleot on sooas nM Modllnga 
of cowpoa IriQoulittoa by aroenalora 
jMjfaiigniiJ,! luxlor laboratory eo£iiitian0. 
i'H* 40, I. Control. 
S* ffttbogonie ofi eet on tiM 1««VM of 
oowpoa inoculated by ftgOTJftffitgf iuyiSISifti 
undor laboratory eoociitiona. 
I ig . 30 I. Control. 
2. pathoconie off oet on Modt and stodlings 
ci oovpoa Inocnlatod by fit^rvalayia JUsOftla 
iimlor laboratory conditions. 
FIG. 4 7 FIG.48 
FIG.49 FIG.50 
^ Igm 6X« 1* Control* 
Urn pAtHogoDlo 9tf%e% on Mo4* aal wodliiigs 
of oowpo* InoeuUtod bjr Sttry\ilif4a J iHiJ^ 
midor laboratory eooditions. 
^'H* sa. U Control, 
8* Fathogonie otioot on seods ao«l Moiling* 
or oowpoa MooaJUt«4 by llMttgiWI tittliitlli 
under l&boratory eoaftitions, 
i ig« S3, 1. Control. 
£• F*tiiog«nie off «et of soods and soedlinga 
of cowpea Inoculated by JMJMrtHi •981111 gBlf 
under laboratory eonditlont* 
FIG.51 FIG.52 
FIG. 53 
7i 
fi> nlMMSUi^ P«r««iitftft i«nilziati«i of »••«• was 36 as 
eovparod to 92 la eontrol, littiatod growtli of •••dllct* «a« 
o)iMrv«d (Pig* 61). 
£<yirl«l tSlUttSlt P«rc*at»fO goralofttiOQ 9f sttat «•• 
32 in eOHj^rifoa to 92 in control. Growth of •—Alia%9 «M 
r«t«rdod In 60B|>«ri«oii to eontrol (fig* »2)m Sood rot VIA 
ootleod in 68 porcont toodt, uiUting wat also notieod la 
infotttod •oadliagt. 
£* MOQlifQgpiot poreootago gomlnatica of aooda va« 28* 
^tuntod growth waa raeordad froa iafaetad aaadlloga (Fig* S3). 
Saad rot «a« not load in 64 paroant aaada. wilting was also 
obtarvad in infaetad aaadlinga. 
y i m ^ i t l c m Ifilff li-l^lH 
Iha ftmgi vhiah ahewad indieation of baing pathagaaia 
andar iaberataiy eanditioaa vn aalaatad far pat aj^ariMUta 
(fftbia a.4). fha daaariptiOA af ayaptaaa prodaead hy pathogania 
fungi ara aa foXlai#at» 
Gaa^rolt Paraaotaga gar»iaatioii af aaada vaa 96. dhaot 
Xangtla vaa d0*09 tfi and raat laagth 19.00 m* 
£• 4fii**y*naa* Paraantaga garMinatian af aaada «aa Ul 
as against 91 in asiitrol. drowth of tha aaadlinga waa ratardad 
in a«ifarls«i to asnt^al (fig, 64) • ikfot langth vas ijt«90 as 
fA»Lg - 14 cofPiAi itfifmamicm t'&i>n m eot SOIL. 
S.IIO. Hum or ruNGX total Ho. •£ Symptom 
S««(3s 3«o<Sl» 
iiiocu-' ings 
siw«t a««t 
l«i ift l i Xoiiitli 
cut* cwi* 
**• f ythlum < c^b>pyntMi 100 15 
niiii 
2* Al^ ffoitr^ a iHscaiU 100 34 
100 46 3* ii* <^l«nth^ StavQS 
Hall 
C^igaicourt) SubraA. ai 
JalA 
5* &• hwwt^iwiii 100 
rBuifaicourt) Subraai. 8t 
J mm 
6 . &• hfledas <Dr«ch»l«r) 100 
fubratsi* & Jain ^ubraai
7* Ctimml»g't« lunatfa 100 
3* £ . £le22iJia (Jain) 
(Corda) Saocardo 
36 
35 
36 
42 
100 39 
100 30 
to. £. aaaUlIant«b«won 100 42 
11* ^gf^'lUtlli Slsmt Llok.lOO 42 
Saadling rot» 12*20 
attmtaiS 
gronrth. 
CurllAf & 22.50 
broimlng of a 
p lots it adatfa 
of Xaavaa* 
atimtad growth* 
CurXing of 15*00 
XaaYoa 
stuattd growth* 
Stixitad growtU 20.00 
Circular apots* 
Stmtad 21.40 
growth 
8*10 
10.00 
24.00 
20.50 
20*00 
StimteA 
growth 
Stutit«3 
growth 
•aadXing 
rot . 
Stuated 
growth 
SaadXlaga rot 20«00 
atiitttad 
growth 
wilXlAg of 
aaagXiJig 
aottifig ie 
wlXXlng of 
aaadXliigat 
atunttd 
growth. ^ 
{Jotting of 
aaadXlaga 
atuntad 
growth* 
5*00 
9*50 
15.20 
15.00 
14.30 
1 0 . ^ 
a*5o 
15*00 9.00 
10*00 «*00 
12* OoAtraX* 100 95 40*00 20*00 
t ig« S4. I* Control 
'd» PAthog^aie •fl'tot on •••dilng • of eowp«a 
jynoettiAt«d bjT £s:lias& AfbiyytawB ^ pot. 
Fig, 6S. 1. Oontrol, 
2« Pathogenic cft^ct on settlings of eowpoa 
inooul«t«<3 by illflBiirU All&trili^ i» POt« 
Fig. 56. 1. Control* 
2. Pathogenic affect on foottling* of eovpoa 
inoeuUttd by nl^ ffgMg i^ Mi&Iki i» pot. 
i'ig. 67. I. Control. 
S. Pathoganic affact on aaadlinga of covpaa 
inoculated toy agtctiaifri ittftgltl^afU in 
pot. 
FIG.54 FIG. 55 
FIG.56 FIG. 57 
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•9 «f«lii»t 40.00 oa in ttoatr&U &»o^ length warn ««29 «• «• 
*i*iiist 20*00 em ia eontrol* SMdllns irot VM ab»«rv«4* 
4* >it«wi^tfi i»«re«iit«g« g^minatian of —€• v*s 34 
in ttOftpurlson to 95 in oontroX, Pl&nta siioifod stuatod groirtb 
(Fig* Sd) • moo^ loBgth WM S2«80 ea in QompmriBm to 40.00 «i 
ixt control. aool longtli v&» 10.00 «• M ag»iiicl flO.OO cm ia 
eomtrol. 
DurllAg and browaing of odgoo moA aploos of JLoavo* VM 
a«ti«o4. 
4» llliiliil' OoffMiiMtlon of tfooda VA« 46 poroont *• «gftiii«t 
M IMiveoat in eontrol. shoot longth wao ijS.OO im *• against 
40.00 ott la oantrol. leoi loagth waa 9.00 oa aa agaiait 
aO.OO e« in eoatrol. curling of loavaa was otoaarrod. Orowth 
#f tl^ o aaadllaga was ratardad.la oonpariaoa to eoatr<ll (fig* H^h 
St» §m%mlUmU,t Pomoataga gataiaatioe of aaads waa 
36 aa agalaat 9B in eontrol. gbeot loagth naa SO.OO oa ia 
aoapariaoa to ^ .00 ea la oontrol. aoot loagth vaa 9.90 aa 
aa agalaat ao.oo aa ia ooatrol. ^iiatad growth waa obaorvat 
la infactad planta (Fig. 87), 
£• ^Iffitttatto* Fareaataga garalnatlan of aaa6a vaa dS 
la eoaparlaoB to 96 ia eontrol. Shoot loagth waa 91.40 ea ia 
aoaparlaoa to 40.00 aa ia aoatrol. Hoot loagth vaa 18.90 aa 
la oaaparlaoB to 80.00 ea ia eontrol. Plaata ahoaod atoatod 
growth (Fig. 66} • 
f ig* dd. 1. Control, 
S* Fatho^eolo 9ii oot on SMSsdlings of cowpoa 
l-ig. 59. 1, Control. 
2, Fat!»ogenie «ff«ot on MOdlinfs of oowpoa 
l]!iooulat«d hy tcifi&flfll JuOS&ti In f>o^ * 
i ig, 60. 1. Control, 
^, p&thofanie tff oot on soodllngs of eowpoa 
ii»«ui*t»d by tfarTttUrit XsmM in po*« 
¥ ig* 61 . !• Control. 
id. FAthog«aio oi'ioot on MOdlings of eowp«« 
isoottlatod by giiTTttiirlft AiiXllla in pot. 
FIG.58 FIG.59 
FIG. 60 FIG.6! 
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M» ilAUftUU P«re«ntag« f«fiiiiifttl«» 9t B—^M V M 36 H I 
tmpATUm to 95 In o<mtrol« aioot Uaftii WM a«»00 «m to 
f«iii>»ri»QB to 40.00 m iQ tfontrol* ii^oi Inigtli was ij5«O0 oa 
In •flHparitoB to 8}.D0 «B la control. 
£• idHlllfti P«r««iitatg« g»niliiftti<Mi of aooda vai 48 oo 
ikgjiintt 9S H I oofitrol* aiiooi lonftti WM 89«i0 OB in eonporloon 
to 40,00 OH is eoatrol, aoot longtit V M I4«a0 on «• afAlntt 
aO*00 Mt Ifi eontroU 0r«i#tti of tHo ioo4iiiigi was rot&rdod la 
eos^%rl»^m to control CFlf* iO)* 
S» A U H I A * Porooatofo fomlaatioii of sood* ««• 39 oo 
agalBOt Oft ia eoatrol. ^boot UagtH vat aO.OO ea la ooaparlsoQ 
to 40*00 « i la oontrol, itoot loagtli vat 10*00 ea aa agalaat 
20,00 c£s In ooatrol, Xal^etoS j^Uata a^ oifoA atiniia4 gi^ Otftli 
ia oOBjiarlson to tisair ii«al.tli|r aoiaito?9arta iftg* W» 
Z» l aa l i t l l s Paroaataso tomlaatloa of soada vaa 30 aa 
agalaat 95 la ooatrol, ilhoot laagtlb was ^ , 0 0 aa aa agalaat 
40*00 ea la eontrol* Root laagtli vaa 8*50 m la aoaparlaon to 
aO.OO oa la odatrol. 2al^«to4 plaata ahoiraa ataalod gnmth 
la 8«tt|^7laoa to thalr liaalthy aotiatarparta.Crig* ft®* gaaftXlaga 
rot waa aotlead, saadllaga alao ahofod wilt lag* 
£» iiqi|tiiifowiat Oafalaatl^aa of aaada uraa 42 pareaat aa 
agalaat 05 yaraaat la ooatroi, .ihoot laagth vaa 15*00 ea aa 
agalaat 40*00 «a la ooatroi* aoot laagth vaa »*00 aa aa agalmt 
80*00 aa la ooatroi. ^aadliag rot waa aetltad* iaaftliaga alao 
Fig. 6S U Control. 
2« pathogttQie «fl9et on soodlings of eovpoa 
iiioottl«t«(l by ygtariai •oiii—tl in pot* 
f if* 63* 1* Control. 
li. FfttlKigtiiie ^1 ttet on soodlingt of oovpoa 
ioocuUted by JM^Tlm aMllilfttlit in pot. 
f i g . 64. I. Control, 
i^ . P«tiiog«nl3 •tf*ct an aoodillnga of eowpoft 
FIG.62 FIG. 63 
FIG.64 
7i 
«i3<3v«d w l i t Inf. StuQt«d grovth »«• obB^rwA in iQf*tft«4 plants 
(Fie, 63)* 
4* XllXiit« Q«7»inatl0ii of •••4« vaft 42 p«re«at a» agalnit 
d5 jMireant in oontrol, dhoot l«nfth ««• 10,00 en a* agAlast 
40.00 en in eontrou Ro&t I«ngth v«» S*00 eft in coHparitfcn to 
20*00 ea in control, d—dllmg rot wa» recorded. XQr«et«d 
pUntt 9h<w«d «ttint«d growth in oCMpArlson to th«ir htalthy 
eomt^rpartt (Fi<. 64). 
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OiUM 
conditiozw «• tf«II ft» in pots. 
^ £LMMft v*i* t««t«d for pAthogtoielty, 1% l» •vldtnt fXM 
th« f*bL« 15 that out of IS fungi InoeuUtodf H* eiiSttJUUII.f & 
did not produeo tyaptcxM and provod iianoouoiit* 9i« otber fungi 
produood tyiiptaiis* 7h« d«taiX«d dostriptlon of igraptOit pro» 
du««td bjr tb* p«thog«nie fungi «r« a» fellowst 
noptyQlt porooatftgo gomlaation of aoods was 9i* 
•• ftiUtzaill* Poroontago gotnination of soodo vat 38 in 
eoapariton to M In tantrol* 0rowtb of aoodlinga vaa rotariad 
(Fig, esy* Gurllag of loavaa vaa Obaarrod 
•• diaathit 9or»isation of aoada vaa 46 pareant in oo»pari^ 
aoa to M pareant in aootrol. Orowtb of inftetad aaadlinga vaa 
ratardad (fig. 6€)« 
£• fflf^y^ii***^* taiKination of aaada vaa 9S |»o#o04|tl aa 
fABLU 15 ORAM PAf^ WJEHICIflf fiSfb m>JPM lAmmATmH 
S • R D I NAME or wmai lH»taX No« of Syi^toias Se«d« Sftcdll-
inocuh* ngs 
«^ Wtieor globosoa Fiachvr 
Kiiir€nb«rf 
6* Qfr<laf,B,fi,rJL\ii fflf<?,gfffgrlgt^ii> 
(Frcsen} cl« vrtea 
3» Eli hiaiailtifil^.<Bugatcourt) 
3ubrass« St Jata 
3ubra«» & «TaLin 
BoidI3n 
12* &« OaXiiA «^ »in 
13. 
siciaroo 
aaullfiU (Coitia) 
1^* £.1* ifffiUifffltnt «*"^'^** 
1 $• Mgftf«tU¥f UUuem I'iak* 
16« Contjrdl. 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
80 
94 
87 
91 
32 
84 
46 
32 
^Wwm 
40 
33 
44 
29 
39 
25 
94 
• 
-
-
« B 
curling ol X«avt«* 
• 
Stuftt^ gr«wtti 
Stuat«d growth 
Stuntsd gv&w^h 
StUDted growth 
Sttmted growth 
Btufit«d growth^ 
curling of Idst 
aootmg ot so«as 
& Soadl ls i , 9tuilt«d 
growth 9k io^^Xing 
lf*4>t* 
Stuntodi ir«irth| 
dotting «f So«d« A 
•••(Sllfil « tfiltiag 
of a««dlli}g 
Stuntod groMtti* 
Rotting of S«9d ft 
softdllngs* 
• • 
<^  ig« 6B» 1* Control* 
2* Fitthogtnic «ff*ot on a««d* and •••dliogt 
or grwft inoculated by j^ t^ei^ m y^im f:^ t^^ rn&ta 
tma«r laboratory oonditiont, 
if ig« 66, !• Control. 
£• t'atiuigenio cflect on a«ed« and s«adlings 
of $rm Inocolatad by Altornarl,i| ^i^p^ii 
laiKiar laboratory condition*. 
Flg« 07, I, Control. 
2, Pathogonlo cffaot on saada and aaodllngt 
or gran Inoeulatad by f>irfgnflfM MfUtll^Bftf 
ondar laboratory oondltlona* 
Fig. 68. 1. Control. 
2. Pathoganle affoct on aaada and aaadllnga of 
gran Inoculated by j^gfclliilfrt hiViiitnfJL* 
under laboratory coi]dltlOQ». 
FIG.65 FIG.66 
FIG.67 FIG.68 
f i g , 69 I. Control* 
a* Pathogenic «i l«ct an m@d9 fum Mi«(ilX»g« 
WiA«r laboratory coodltioas. 
rig* 70« !• Control* 
2* 9atl!iog»nie effeet on •••ds auat iMdllngs 
«r graai iooeulatod by <gvunrttlsg|,i XnmHk 
uMer laboratory oonlitlontf. 
Fig. 71. 1. Control, 
i» Patliogsnio ^ i'®ct o» aeods and ae#aXinga 
of gram iaoculuted by ffttgftttii:te filAIftlft 
f i g . ?»• 1. aontrol. 
2. MtliOganic &ii #ct on a^ ttda and oaodlioga 
of Htm iaoeulataa by lwiar4H» foaiaati 
aniar laboratory comitioiui. 
FIG.69 FIG. 70 
FIG.71 FIG. 72 
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ftfAlMt 94 p«re«iit in eont^oX, atiiiil«d (rowth was (3bMrv«d la 
iiif«et*<t M«dliiifs (Flf* 07)« 
JI2^  tHKAiUi&liftt P*7o«iitaf« ftwiziAtloii of •••ds VM 48 
ia •«ip«ri»«» to 94 ia e«mtroX, Iiif«eft«4 M«dllat« fhoiftd 
•tuttttd growth (Fig* €8)« 
H* tl^ ^Mti.* OcfBiBAtloB of •«•«• was 40 paraaat aa afalaii 
94 pataiat in eocitrol. Stuntad growth was ooaarvad in iafaetad 
aaadliaga (Fig, «9)* 
ife* IlBliliM Fara*ntaga gafaSaatloa of aaadt vaa 33 la 
aaaparlson to 94 la eontrol. staatad growth wai aotload la 
laftatad aaadXlags (Flg« 70}« 
&• l^^ T^tai Farooataga gttalaatioa of aaada vaa 44 as 
agalast 94 in eoatral* lataatad aaadilags shsifad ataatad grwth 
(Fig, 71) • carllag of Isaf apleas aad oarglas waia aotlsad, 
!• taaJiiii* Oamlnatloa of saads was 89 |>araai9aa agalast 
94 jMireant la eontrol. i^tuntad growth was aotlead In Infaetad 
^•adXiags (Fig* 78)* tflttliig was oasanrad la lafaotad saadllQgs« 
,»aad rot was otosarvad la 59 pareaot saads (Fig* 73} • 
I* afflaiUPB8t< Fareaataga garnlaatloa of saads was 39 aa 
agalast 94 la eoatrol* lataatad aaadilags showad stuatad growth 
(Fig* 74)* wUtlag was aotlead la Infaetad saadllags* Stad 
rot was oasarvad la €0 paraaat saada (Fig* 73). 
4* DJOM.* Faraaataga fsralaatlaa of saads was 86 aa 
I Ig, 73* X. Control, 
g, FatHogtniG •rrect on »—A» oS itm inoeulat^d 
)>y 1^  uaAglum ^ff^laati wa&w laboratory eonditloos, 
f Ig. 74. I. Control. 
2. Pathoioaie offoet on SMd and ModUngft of 
twm Inoottlatod by fttffirtWI m^MUQmM 
imdor laboratory conditloaa. 
Fig. 7S. I. Control. 
S. FattiogMae tffoet on Mods oC gr<i0 
inooulatod by £ mtarliaa nonilii orao unlor 
laboratory oon^ltlan*. 
t ig . 7«. I. Control. 
^. Fatbo4«nlo offoet on soods and aoodllngs 
or gram inoeulatod by nffRffygUlttf liiUUlS. 
undor laboratory oonditlons. 
FIG. 73 FIG. 74 
FIG.75 FIG.76 
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ftgAiost 94 in eontroX, situntvd growth vat abi«rv«a in laf«ct«« 
•••dlingt (Fig* 76)« ji««4 rot vm» notlotd in 60 ptroinf »—€•* 
r4iqsiasffig;iy iiiiia lit f9U 
fh* ftingi wbioh gitv* indleations of Using patliog«nle 
ttndar XAboratoiy eondltlan v«r« ••Xaet«4 for tho pot •xpariMcti 
(7*bl* 16} • Xh« dtteription of syaptoM produood toy p«theg«nio 
fungi art *• ondort-
<;ontyo:t,i Poroontago gartaination of saod* was 93, ahoot 
langth was 30,00 ca* Hoot langth naa IS. 20 ea, 
4« Xli3Q)l.> Pareantaga gamlnatioo of aaads vaa 28 at 
against 96 in control, jihoot langth vaa 12,00 em aa against 
aO.OO en in control. Boot langth vaa 8.00 ea aa against 16,90 «i 
in eotttrol, aaadling rot was notiaad. Xafaotad plants shsvad 
•tufttad grovth (Pig, 77), 
4» ait^yyiatai Parcaataga gazaination of saada was 46 la 
tOKpariaaD ta 96 ia aontrol, shaat laagth vaa ie« lO ea as 
against 90,00 aa in eantral, Aaat langth vaa 6.00 aa ia aaaparl-
sitt to 36,a0 oa ia eantral, otirliag of laavas vas etosarvad, 
Xnfsetai plants shwad stuntad growth (Fig* 76)* 
•• lllfillU' Faraantaga garaination of aaads was 46 in 
aoaparisaa ta 66 ia eantrol, «ioat langth was 14*00 aa in ooapa* 
risaii to 30,00 iK In aoottal, taat laagth waa 4,90 aa ia 
fAiLi 16 anm i PhTmmmicin tssts m mt son. 
S.NO* HAMS OF FVmi 
Link 
2* attrnflflt^ftlliiiyita, 
^* SlM^si^ ljyrii L^oili 
Ja la , 
fewta; (fii^ialcourt) 
lufeirMr at Jain 
a U (Bougnlcourt) 
siSraa. & Jala* 
(Drtohalar) Subraa, 
& Jain 
^» ?illlCAWi Bonlllfopaf 
ShaMon 
(Caitta) Saecardo 
11 • Cofitiral 
to ta l 
aaada 
Xat«d 
too 
too 
100 
too 
100 
100 
100 
100 
too 
100 
100 
Ma. oi 
aatda 
aaar* 
SB 
45 
45 
49 
^9 
48 
26 
22 
24 
43 
98 
* Shoot 
Synptoas Xaoftli 
cat . 
Stunted ^rowtb 12«00 ji aaa^l l i^ rot 
Curims of 12.10 
Xaavas» atun-
tad growth 
Stunted growth 14.00 
Stunttd growth 18.00 
Curling of loaf 15.00 
adgaa & 
otuAtad growth 
Stuntaa growth 9*10 
Browns spota on 10*20 
Xtaf surfaeet 
ra t t ing of 
Stuntad growth 14.00 
Rotting and 14,00 
wi l t ing of 
Saadlingo. 
Stunted growth 20.00 
30.00 
Hoot 
length 
oas. 
8»00 
5.00 
4.20 
10.50 
10,00 
5.00 
5*00 
6.00 
8.50 
10.00 
15.20 
Fig, 77. X. Control. 
2, P«thog«nio offset oo Mcdiiiicf of grim 
InoouUtttd by A»f>f ri l i l t t t IXitll? in 
pot. 
Flf. 78, 1. Control. 
2. Fathogftoio cff^ot on soodlings of graa 
l&ooulftt«d by ijiltgyyifcrif f l f rnata In 
pot* 
I li£. 79. 1. Control. 
£. p«thog«nie •timet on M«dlinga of gran 
inoculatod bnt l t tnarAi jUlBli&l in 
pot. 
Fig. BO. 1. Control. 
£. PAthogonie «ffoet on soodling* of graai 
inoeulatod by SsHmilirtl IDJQILU in 
pot. 
FIG. 77 FIG.78 
' 5 -
FIG.79 FIG.80 
f ig* 81. !• Control. 
2. P&thoganlo ^f«ot on s««dlings of griM 
inoouUUd Oy gttrYBiiglf iOilE&li la 
pot. 
l i g . m^ I . Qontroi. 
km Fathogenio •fi'oot on sood lings oC gram 
Inoculated by wrtB^lfgi ittgHCil^ttfif 
In pot. 
f i g . 83. X. Control. 
8. Pathogenic oflect on so«dlli^s or gran 
Inoeulatod by iH^dByUili t^wailaasls In 
pot. 
t i g . 84. 1. Control. 
2 . Pathogenic offoet on soodllngs of grtm 
Inoculatod W j^rtfibfflfrft iMLLflSlJti In 
pot. 
FIG.81 FIG.82 
FIG. 83 FIG.84 
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eompmrf&n to IB*2Q em in control. Infoetod •••dliiic* showod 
stuatod growth (fig* 79) • 
£• iMQills Foreontago c«niln«tlofi of ooods vao 49 in 
coaparlfon to 98 in control* iitioot loogth v«o 18,00 em in 
coapariaon to 30«00 ca In control, aoot longth vat 10.60 cs 
in eoBtparifion to 1S.80 em in control. Infoetoa ••odlingt aliowod 
•tuntod trowth (Fig. 80). 
£L« Sl&SAlLAt Foreontago garalnation of aooda vaa 49 in 
eomparlaon to 93 in control. i»hoot longtii was 15.00 em in 
eosparison to 30.00 cm in control. Hoot langtii was 10.00 cm 
in eonpariaon to 16.EO cs in control. Curling of laaf apieaa 
and adgaa vas obaarvad. litantad grovth vat noticad in inf actad 
plant a (Tig. 81). 
M.* i tt i l f iUBfUt Oaraination of —&t waa 48 pareant in 
eoapariaon to 98 pareant in control. «iiioot langth vaa 9.10 em 
in cottpariaon to 30.00 oa in control, itoot langth waa 5.00 cm 
in eoapariaon to ifi.ao em in control. Infaetad aaadliaga ahawad 
atimtad growth (Fig. 82). 
k* ftW4i4tOf4fi Paraaataga garaination of amede waa 26 
in eoapariaon to 98 in control, iihoot langth waa 10.80 ca aa 
againat 30*00 oa in eontrol. Root length waa 6.00 ea at againat 
18.80 ea la control. Brown apota wara notiaad on laaf aiirfaeaa. 
Infaetad taadliaga ahowad atuntad growth (Fig. 88). 
i'ig* 85. U Control. 
2, Pathogenio •ffftct on a««41iiifa of gr«n 
iQoeul*t«<i by ^mftg,4« tt^BliliCglBt ia 
pot. 
i Ig. 86. 1. Control. 
2. Pathog«nie iiffoet on •••dllogs of grMi 
inocuUtod \>f f.]i§uim tflttilfU i» pot, 
F(G.85 
FIG.86 
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£« ibtl2JSiIs l>«r««nt«(« fvntiimtion of •••dt vti9 SSI in 
oos^arison to 93 la control* dhoot longth w«t 14*00 en in 
eQMiMiri«o& to 30*00 em Itt control* Hoot longth wa» 6*00 ea 
M *g«lnat 15*S0 CB in control* Curling of liavot w«t ob»onr«d* 
jituntod growth waa notieod in iofoctod •••dlings O'ig* 64)* 
£• ftofiilifoyii^t porcont&go gominfttion of toods vat 84 
in QOBparison to 08 in control* dtioot length vat 14*00 em in 
oOMfMiriaon to 30*00 en in control* Ji^ oot langth vaa 8 * ^ en in 
coitpariaon to is*j^0 em in control* ««ilting of aaadlinga waa 
obtarvad* Infactad planta ahowad atuntad growth ^ig* aS)* 
£• ognitot^i Jparoantaga gantination of tm^* vaa 43 in 
otMipariaon to 98 in control* ohoot langth waa 20*00 em in 
eonpariaon to 30*00 ca in control* Hoot langth vaa 10*00 CM 
aa against 16*20 c« in control* wilting and rotting of aaad-
linga vaa obaarvad* stunted growth waa otoaanrad in infaetad 
planta (fig* 86)* 
72^25-
4^ p»ruS3l of Smble 17 indic»tes that In cu l tu re 
fiiti-Ates Qf Ey,iaj„^ fi 4t&ftrYacitttt nUyytmr f^^  £lifi£Mi&« 
£• luOSiliSt girimltrit I U M ^ * ^. £ii£ii^» Ltff»r4yg gau4?tlA, 
i . . E?<?aUU^9rfflt etnci MSBtMlUtff ilMMf ^^^ percentage 
«;ezi!)loation of seeds was 15, 3*4, 3<i, 3S, 36, 35 , 43 , 34, kid, 
30, 35 as against 90 l a con t ro l . 
i ao le IB 9hov» t£ki»t ixi cu l ture l ' i l t r«i tes of Aeperitlilua 
fiiiXiJiiAf ! • ftBilfil4tBtliy H* fttvtlj.tni4i» £• iulSBtfti* t* 
•gaitllfgnMr •CMI I.. t i l l l t i l^ «tie per«entft«e «ei»iiMtion of 
set4t wftt 27, 36, 40, 32, 49, 42, 3$, 30, 2S, 35 et t^alntt 
96 in oontrel, 
fhe AOove reeulte iodleate thet the culture f i l trates 
of e l l the iHitliogeiiic fun«i exerted en adveree effeet on 
geralnetion of feeds of both oowpee end frea* 
Culture f i l tre te t of e l l the lAthogeale fungi aignifi-
eeatijr redaoe4 the g«i»l»etion of eeede. Meduetioa w«» 
•Ifiitfieent botH et Ijl mm $$ levels . 
TABLi. -17 t EFPr€f Of CULTtEE FILTRATES CF PATHOOJBNIC 
FitJGi 04 FBRcmtAQh G^mmi^nm OF S^EDS OF 
COWFEA. 
S.Ro, FUvOI ISOtAfSD 
or SEEDS 
1 
2 
3 
4 
i& 
7 
8 
9 
to 
11 
&.• ^tonthl Stevsns 6t Hall 38 
UxmMlsm amUMU^^M (Bugoicourt) 35 
fHibr«H». & J a i n 
U.* ^y« | ty«at8 (Biigatcourt)8ubram. & Jain 36 
H* t?a^ gKa«8 (0r@ch8l»r) Subramt & Jain 53 
<?m:BI,lai:4f^  M a M («akker) Boe<3l;in 40 
ftlfftrlMi 19Ml&g£l (Corda) Saccardo 28 
E. mUilUQm^ Sheiaon 30 
A. a w ^ l i'ln^. 33 
Control 90 
C,Q, et 5% level - 0,3750 
CD. «t tJi l«v«X - 0.5062 
TABLE-IS 8 mrmt OF CULTWE FILtlUtlS OF PAWOGMMIC 
wmai m t^mcmtAGs Q&mmhUQU or Skkm 
or QflAH. 
S,No. r^MQl ISOUtHD PEiCENTAGE aOiWBIATlCli 
^« MBICftUiUft XiiXia Unk 27 
^ • 4* <ii»ff<ifal Stevans ae Hall 40 
^* Curv^lafld lurtata (W»kkT> BQ<dl.1n 32 
6* Dr^cf^mtA nm^mUsmin, (Busnlcourt) 42 
Subroa* ft J i i n 
7* H* ftirfiUifltli (Bugaicourt) Subrma. & J«l« 35 
©• H* Hil^^bm. CE r^«cfcisl«r) Subra*. & ^ain 30 
9* Fusap^ua iRenlllfQruie Sheiaoft 2^ 
®0. £• ^ u ^ f e t i (Corda) Saccai^o 3S 
Control 95 
C D . a t 5?fe l^vel - 0»*^1 
c.i). at 1?^  i«vai • o*^yrr 
8i 
9« Wk'mt <! f anaxcxifX^, mmAticiomi^ AStmiQticu^ 
OS s i iD MxcuriiOiu Of coifFSA Am asuMt 
CQMpEAt 
A p«nxi«I of th« Tftbl* 20 Zirrtalf tlimt tht nialwr of 
•pitcUi of fang 1 rooordoA fro» cood* troattd vith fungieldos 
v i i , , iiieurol, 34vlstlii0t S^nlAto, Brufsleol and Fytolano 
v»t 4, 5| 6, s and 7 rotptotlvtly *• ecii^rod to 21 io control* 
»lc*rol coaplotily oliwiiifttod X7 foogi vl«. , JUaiiat J&l3iit£ft-
PiolfillljUii uniUaUtttit ^Itiioftrrt iUifait^it AlltfairAt 
ariBtryit gmnrttltgU laaiiAt gttoyUrU siiXiltf ftriibflfn 
tttflgiii^tfliHt ggfgtuiitri ittiaiii «nd BaigflU fatgn^gif 
iftvlttliio eboelcod tho grovtti of Ifi f tmf 1 oaaolsr H. JfitiiSXfi* 
A* ^ iftUiifiiiiit £• fiiaUmilMif A* iU&Qlliif il* JSOfiiU* A* 
.^ ttfatrtttUlif £• Aiuiscwt £• JUiBilAf £• jOiZilif t* Amid* 
JUtailiy t» AiiHiit I* nufwilri ^^ t« ttiajftU* sonuto 
•limimttd 16 fungi notai^ ly £• artjgyjBBiyJt* tetrthtHftltt 
£• llSCCJkAit 4» llUtCy A* iHXIAM* £* XlUUilUlfiiHit A* AiillAit 
TiMMlg.smtmQ THE BEm n^orimA m) pmcmtmt 
QERNXNATIQN Of ISfREAT^ SSS£^  m COVPIAt 
s.iio. rufox isouam 
11 • ^l^tmirU flllttmitt C^r.) R«l8Sler 
13. Mtiiaafla aaaaia *^'^ «p*vi^  
1 5* l^iKJoSDOrui^  o«r»|QQrua B«rk & Curt 
18* gllfihia^tralri^ (Bugnlcourtft Subraa, A Jain 
19* U.* >^ Xo<i— C0r«etuil«r> Subrut* & Jain 
21* ItfliCkl lOUlitU (Corda) Sascardo 
Paroantaga Oamioatloo • 50*00 
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tb« growth of 15 fuoffl vU^, H* iBftitffgfBglSiit £• iti2i£Zi&»t 
f jrtolan* pr«v*Q%«d %h% growtb of 14 fungi nMoljTf E* IfilliiSS* 
j&2eiu> £• flrttniaait £* MxliksliAUtt £• luuxU&t A* mftc» 
jaiKiftSCttit £* liOAlA* £» iUiXil&t ii* Juda^ UMii l« ;C\tfc<Milga *»! 
L* ^Uiittll* ^* |>«rooht«g« goxmlnatioa of sooda tr^atod 
with £»ie«rol, iSftvlttiiMi, SoalAto^ i^rastiool ft&d Ijrl^ olaao WM 
96, 90, 77, 70 aod M fts ooKparod to m in co&trol (fa&lo 19)• 
f&blo iX indioatoa that ttio mm^r of fungi iaoUtod 
from taodi troatod with nanatioldoa via*, Furadan, Cytrolan* 
and laalk 0*10 vaa 6, 7 and 10 raaptctivaly aa ooaparad to 21 
in Qontrol (fabla 19)• Fnradaii eontrallad IS fungi via, , 
E* iB&itrftf»<iy«if £• iifeAxuBaif £• Utriaglltl^f* £• JisccidAt 
•• Cmifiluif A* CmUttltittif £• itwigttUlaif !• naiftyi* 
A* 4itaHili»ltf £• ilfttfMBWJiftlitif £• luaiJUkf £• ftii^uili* 
£• ittilriXitaitit £• luajBiiit I* Ittitttilrt •OA t* iftniiiU* 
Cjrtrolana tliaokad tha gi^ avth of 14 fungi naaaly £• ltt£limUttit, 
Si* iitxifti* £• fwiUittti, £• lOttif A* fttattttltittit £* jeifiia-
£• l]iBaift» £• liiXiiif E* i«tlriUaBi4if £• luaaisi *^ £• 
i:ajUttiJUQI. foMik d*10 alialaatad 11 fungi aueki «a £. jt^fTanai, 
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i&* dUBll>4CI!>iit £• ttt,£iP»rMl> £« AllXilAi &• iliilrUJ>tBiJlff> 
£• luOSdil •n4 !• fawgiltri* 2fa« >•»••»«•§• i«»imtloii of 
IMIJK 0*10 v*« dO, 7«*8« mud 64«7fi r«tpt«tlir«ly »t ««ftinst 60 
in control (fubl* 19)« 
A p«ria««X of tftt>l« 22 r«ir«*ls thftt tlw nwbor of fungi 
foeordlod froK ooodt troatod with «ntibiotiea vin., atroptoaroln' 
«nd litracyeliAi' w»« 5 mad 8 TOiptetivoljr «* eoapAarod to 21 in 
control (3^ l>l« 19)* atroptenyoin^' controlled tbo c^ ^^ b^ 9t 
16 fungi vix. , £sdUUii& atfeigytnait si« tetrfflffllftliif £• iisixiilft« 
A* iMUilttif i&« XimifiiXsiiitt £• ytnttcttUlMit «^ i l ialMf 
A* j2fiftU.» A* auttlfaUftlif £• sxummm$ £• iuaftSi* £.» iJAii&At 
fotfueyelliii oliiiinAtoi 13 fungi nwioly Jt» jUltiZUBBrif 
£• Hriiflltlliit &• liixa&t 4* fttalttilfffBif £• naifiiiJLiiiMt 
BIO porctBtmgo gomiamtien of toodt trootod with atrofto* 
«3rtia and fotrooyolin vat 7l.7ft and 44.7S at twsMirod to 50 in 
control (foklo lt>. 
foblo ta inditfttof that tbo aiMlMr of fungi dottctod 
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froB Mfd* tre»t«d with C*lf>trocis l«t«x was 8 as cos;par«di to 
i\itff1i,g»l4»ftf4it i^ . Mi^lM And ii» Imggt^ri. 
£h9 pur&tatkkg^ iTmltOAtioQ of s««ds trsat«di vith 
CAlatrou^s Xat«x v&s 75 ss eODsiwrsd to 50 in caatroX (X«»i>i« 19) • 
^ pttfUSitl ol ths ^aoltt i:i4 inaic&.ts9 tnat th» mmtier of 
fungi isoXatftd fro& th« s««as trotted with Mes leaf axtrtict 
was 9 as coisparvct to ^l in control, ^af sxtr^ict eLimiQatad 
tha fungi namely 4 . iBbifg^tBgitlHf £• ,af&tCgftBffll» £• itiHHIia-
£• IsmAilUi* Fareantaga garainatlon of saads traatad with 
Haatt laaf axtract was 75 as comparad to SO in control (fi^bla 19). 
Tabla SS shows that tha nusibar of ftmfi isolatad froa 
»—^» traa%«« with issii gaa was 10 as eoa^rad to 31 In control 
(fania lt)» 9mm t«Mi ahaaliad tha growth of fnafi naiialy 
£• tetrltiflllfilti» Si. MmiiA* •• liaB^Mlfiiuit £• Yimicttlilaiy 
fha pareantaga gansinatioa of saada traatad with Haas 
ftM was 70 as againat SO in eontral. 
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1% i s •vld»»t Svom thm fft&i« S^  that tli« &u»b«r of 
sptcl«a of irnigl r«eordt4 froo «««d« tr«at«d with fungieidat 
¥i£«, 4i«.viitiiM», 2i«nlat», iiic&rol, ilrnssicol and lytoI«n« %fas 
3 , 4y 5^ 6 afid 6 ratptctivaXy aa afai»at 21 in control. 
iaviatiD eonplataly allttiQatad M fungi v ix . , s . i^rrhiaaa^ 
laCfifiifijOif £* ftfy&ic»> £» smsMmm* ^  mnmium%»t 
^* ftfHfi44faf4t «»<l L. artt9ttfr»t» Ja»lata prtvaatad tha 
growth of 17 ftacigi mml:y^ js^, MSIM&M, d* ISSUfimt £• flgif^§^Ui» 
i l l t rB tgU a^ ik^ * of EifftiBggf illClii&Clftf £» 9IYfigfm» k* 
nitarei aiiaioatad U twsmi tuclt aa £ . gyi^iUlttBt £• JifiiJClIt« 
fi&3L«iy<HfBtgi» illifaiyli ttata of riiffiBgri liftg^grtit £• 
fatrlirait £• i^ iYttffrii» £• ^liiilAf £• t^tftiyiliiaitft i^ « 
ftiiiUtttlUf £• l i l l l i t U «»4 E* frt&tctri i> draaalaoi ehackad 
tha growtii of IS fiiAfi iris«, g, Ajd^l l l i t £• iMlSUiSf £• 
crUHlMIt £« I f iUft I i* 4l* A&ii£« 4* fttftltttltWif £• ifegffgltBWt 
gltfftyfrri lafitlgrltt £• jfatrHmit £• tiyiiffgiMi> £• £ii!ili> 
tkUM 26 snmmQ THE stm mcottumk mn Fmcmtmt 
oiaKiiiATxcii or UNmiATiD sEsm cr Gnmt 
s»Ho, rismt uoLktm 
«^ 4» ilil2£ ^^ ^ Ti€ghaa 
7« 4« lyffiltttl^^y <3« smth. 
10* 4> difnth^ StdviiAft & HftlX 
12. 4, fertf#|c]tOfflt C-^ Jolw) wateblr® 
i^» Mttmtr^ft «t«t# of a^|qg«ggci lfi£iS£2£U (rueli«X) 
16* DrcflfcalTft hf^ o^^ fR, <Or«oluil<»r) Sut»rafi« 4( Jain 
19* £• fcytiltflgll (Bugnlcourt) Sttbr»« 1. Jala 
20 . iMMSXm mUiMSU, (Cord*) Saccardo 
21« Z* •P^afi^f^if A9P<iI & Volltc wttwr 
l^trcaiitaf* Oarnlnatioii 36 
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*nd £• ilSlllSiaauCIl* Fytol«n« controlled 17 fungi naatiy 
M* cfeltiY4aiggri» iUtrflirU state of iflt<?iBgi;i ialfcl^grltt 
p«r<3t«nt«f0 gAneinatiaa of s«*ds troated with Bavistio*, j«iQiat«| 
aic&rol, i$r«i8Sicol aiui l^  jrtol&ne wa» 89, 77.S, 76, 76 imd 6^*5 
as collared to 36 in control (liable 26), 
t«t>l« aQ ioiioiit** thftt th« nc^btr of fungi isolated 
froffi seeds treated with nMR&tieidee v i s , , Smmlk G*10, Cjrtrolaiui 
«nd kur&den wee 6, 6 and 9 reepectivel^ ee against 21 in control* 
Xe®lk« a-10 eliminated the fungi v i» , , n. AlX&lSMf £• ll^ USiaKf 
i 
^. &riffU4gffla» ik« sUJ.iiya9fg9ri» UttgairU «tate of nasussa^ 
• ^ L« .SClli^ StllM* Cjrtrolane eheeked the c^^vth of funf 1 
oiMsiy I . prn4^ttit £• iBiifiM* s.* gg^itityif £* juBicilif 
ifijusfiif 4iltrttii'li v^ ft^ * of eifgiasg» lnlfg^ffr4i» £• luduucui* 
£. WYffigrsait £* i lmiAf i . fainiitBrit ^^A t* MsihasMiMM* 
Fuifstaa pre^estei the growth of fuzigi vis«, £• loUfiXilt £,• 
srHlfiKef £• lAicilt* £• fltMnrtgitaMi^ A* Jli&Byilt M* mashkt 
M* thiiiYagfBggJt i^lltriigli s^ ftte of EitatB^ri laCM^ggUt 
&• mytBWMit £• joiixiiit J2» t>iiri44tBilf «»« £.• arthMtrii* 
»ie ^rc^ntege ietmliittioa of seeds treated with fe«ik 0-10, 
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cytrolan© ana i ur«idian >i»h.a 79, 7k,ei5 and 34 aa against 3S in 
control (labia 2Q), 
It la evlueat IPUQ tiis ra.^ l© a?» that nuiso«r of fuagl 
aatecteti froa seeda treuteu with ant io ia t ics vl2»» ^tr«pto« 
li^ ycln ana ie t ruo/cl ln WaS & and 9 its ccKspasrod to 4,1 in 
control. i«aXe £>6>, ^ t^reptcMs^ ycin controlle<^ the fungi Buch 
ii. gl^ liayfl<?»/& f^a» »*i^gitef44 state of < i,gfffggra lrtffc^gg4a» 
l^yg and i,, ortfaoceraa> I'etracyelln checked the growth of 
fungi v i£ . , k* ££Jyg^ilim* £L* jyBJLoOftt i^ * lBQ|gHl9g^ff» L* 
ftU^gaitrti •tate of figgfaffi;^ Mttt^ffriii £• hasJsmxm$ £• 
iHXSMOft* id* &i«il4«na4i ^oa i.« ^cMSfitS&l* ^ « percentese 
feminatlon of Bmds tr«iited vith ^treptonycln and Tetraeyclin 
was 7I2«$0 end €0«8S as against 33 in control (f^ble 2^) m 
A perufil of the Itabie dO reveals that the Qunoer of 
funf1 isolated fro« seeds treated with pf^e^rep^s l^tex was 
7 as eetipared to 81 In eoatrol (laeXe s^ 6)« Caiotrepls latex 
ellBiiiated fungi v lx . , g, A£C)LUJii» £• lasUSMt £• £Cli:&liM« 
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f i g . 88. Effect <^  fungleiddflf iiflmatieid«S| 
»ntlbiotici | ^ilg^gapif laUx, mm 
l««f extract and neaoa giM on a^yeoflora 
and p«rc«iitaga gamlnatlon oC M«da 
of gran. 
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lat«s was «s3 tis eospar«d to 36 io control Ci«&&le ij6), 
Tttol® 31 iniicates tiiat tho ntasbttr of fuo^i isoX&ted 
from seeda treated with ''.'ean leaf •xtr&iCt was 3 aa C(^pared 
to ai In control (i'4ibl« d6)» Miaf AxtrMct eliminated 13 
fun^l vis:,, j^. iUXllllgai, ^. fijOS^klMt £• JUliliLLs* «^ Iimir 
Ino porceatage gersalnatloa of s«ed© treaited with :i«ei8 l«af 
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ij3t«nftiv9 agricultural doveiopBient Is talcing place iu 
intXik^ vita a view to uccelarate food production for feeding 
tn@ ever inGre&3in(S population* MII ttvuilttble resources are 
being &9billxeci to set up our i'ooa product ion and the £&r&et» 
are beln,:; aavi'sed to take up to sc ient i f6c fanaing, Increatea 
crop productivity can be achieved hy using cuit lvars of high 
yielding var ie t ies and avoiding crop fa i lures . This involves 
the dei&and of better quality seed in teres of ^ei^lnation, 
purity and health by the farmers. a@®ds carry several destruc* 
tiv© pathogens th«t often take a hecvy t o l l by cauolng severe 
diseases on crops raised fron the:s, ueed health i s , therefore, 
iaportiint ior ensuring good plant stand ttni plant health. 
Cotopea iXLii^ sinensiy ^^uvi) i s en ijoiportimt pulse as 
well s s vegetttole crop in India, fne crup suffers due to a 
nuffiber of diseases several of which are seed-borne (Chupp and 
aherf, 19«0; walker, l»56). s imilarly, gram GiiaWC JUlllilasii 
it,} i s a potential legu»e crop of India, i t s cult ivat ion i s 
hatpipered due to seed-borne diseases , Keeping the importance 
of co|/pea and graa to developing country l ike India and also 
in view of the fact that quite l i t t l e work has been carried 
out on the seed pathology of these two crops in India, i t was 
considered desirable to study certain aspects of seed ^fco* 
flora so Chat the loa99» due to thee could be alnieiised. 
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4< nuaber of v£>7ktr» (Utiristena9n, 19S7, N««rgaar(3 and 
.aaadj l'36i2| Jhr is t«ns«n und ^ p e s , 1*^ 63j have i{)dlo&t«(! that 
no si.niiEl« tsethod i s adftquate enough in the lit;'Id of nood 
pathology l o r detect ing a l l %h& fun^i assacliit^cl with s«eds, 
in the present s t ua i e s , therefor©, both i l o t t t r and ngar 
i'lat@ t'.ethocia have been eupl^yad. iha nuiaber of fungi de tec-
taa froa J l o t t e r .ataod haa a««n taora (70) th4in n.gar i-lata 
.;atnod (40) ( iaolea 1 and 2)» Horeovar, taer® iire c e r t a i n 
futis,! which n&va oaen racuverad by uairiig txclu^ively ona 
3.athad i . e , , e i the r J i o t t a r or ^%gar i i^ita. i.hat i s to day 
tha t c e r t a i n fungi recovered oy «*gar i^iiita **ethod fei*v® nut 
^@«n recovered by j i lo t te r Kataaa and vice versa, ih® present 
invest igwtiaos corroborate the l i n a i n ^ s of *»<jrawal jg^ u l . 
(1974.), *x&iu .iath 4^ .aJL.., (i:)73), "iagh Ai iiij.» ( 1 ^ 3 ) and 
arivaatava and aupta (19dl) who have a l so noticed tha t b l o t t e r 
Method ia auperior over i»gar Pla te Method. 
InafMiction of the dry aeeds of cowpea end grae reveal 
t ha t c e r t a i n aeeda are deforsed, damaged, diacoloured, conta-
• ina ted , v i t h ioe r t n a t e r i a l and infected with mycelial 
fragaent (fables 3 and 4 ) • ieeda of cowpea and gram vhen 
socaained a f t e r soaking have been found infected with eonidia 
<^ AiitSMlJLftf daisMXXUk^ g t f r m l t r U ft^UJIillllll* Mashing* 
of cowpea aeeds with water reveal the presence of i»l teraaria 
with higher abundance of j | . i l l t t f l i U Aod 1 . i ^ B i t U ^ r a t v h i l e 
9i 
tiiat of grain i^. tUjgni^it if>.ilfrair,4» Ji^ QSMt M§Siiil&£A 
gr«ftt«r aDunaanoe of j». ii^trnffi^i, H* m§%i1iUmM «"»(> 
MSOQI iiiyoofiora of €iirfer<d£it varieties of cowp«& and 
gratia hEV« been touiia to dillur both in quality mnd quantity, 
ir ro« •Jctcrnul a«ed surface of cowpta 59 fungal &pQci%» have 
oeen recorded, hi«?he8t fungal species (tB) being with variety 
V-e? and lowest (13) with V-16. ftffBfygUitfg MSSX Hat been 
isolated from the seed saisples of a l l tho varieties, H&P&T» 
JOXIM Xi&xBif ^ifpfrgtlltts ImlMlMi MSSSUL&UIM JJUEXSM* 
tm^ftUfftiUt il9filfiLS2iJi Cafgfft^ rft «nd ^.aiigltti ta^4ittfl have 
been found quite predoaiaent in al l the varieties tested. 
Iroa the internal surface of the seeds of different varieties 
^ fungal s^eeies have betn detected, the highest nuaber (17) 
being ifith variety V-i» and lowest (7) with Ca-S. Most 
coAsoQ fungi isolated ir9m the seed sas^les of majority of 
the varieties have been Ghaf^t^^^ ISkUfilMi 4* lllEt£« M* 
A i i l i i i and t , iffnUifqnii. However, both in external and 
internal flora, certain foms have been confined to certain 
varieties snd havs not been isolated frai others. In the 
external «9ei i^oefl^rs, iitihest frequency has besn that of 
A. ftMiieatiit uift t» mrn^rm wt» i^« i» tnteriMl that of 
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L* SMMsSil* Btlativ* «&und«noe of t* oxvapofiM has b«on 
blithest In external flora whlla that of t« aguiaatl in 
inttrnal sycoflora* Xbere h>;is bean a correlation b t^waan 
the auoiher of fun^i isolated froti aaeda and {iMtreantugft garmina* 
tian oi seeds. Highast germiruttlan h£ta baan ob»9mfd in 
the seeda of variety whera tne number of fungi has baan 
lo^€*it (i'i^blea 5, 7 at^'t ig. 1), 
i Tom tha «jLtarnal aaad aurfaca in oasa of groa, S3 
iUB^i hava been detected froa diffarent viiriatiea which ia 
lovar thdQ those fron cow pea, ai^hest auusbar of fuxtgal 
species (k.li have been recorded from y&riety Ji<-;£(ii$ ana 
lowest (IH) froat ^a*;£16, A* altarnatft has baan isolated frois 
the seed aasiples of a l l the varieties, Most common fungi 
detected trcm the seed saffiples of majority of the varieties 
have been 1 . IIt3Utlt i* i3Ut£t i^ * gai,iUi^Ult Jk* SaSXStM, 
£. JUiaA&l and JJ. jBf.^rftlttatif. aiifctaat frequency value 
and relative abondatica aaong a l l tii% varieties have been 
observed for J. jQl£i£* ^ f^ ^^ a internal surf aee of the eeeds 
35 fungal species have bean reeardedi froa different varieties, 
Highest nunber dt funfal species (IS) has been recorded fron 
variety H-208 and lowest (@) fron variety ai0o4?. Moat 
cosiston ivki^gi detected fro& different varieties have bean 
S' £Ut£f ii. SJMMt £• XslillAiUl* i&« iiCXltUi and ^, AlltCMlA* 
flitHaat frequeney value and relative abundance asoag a l l the 
S3 
7ari«tle5 ha^« beea ooserfed lor i.» cQttiaftl. ** correlation 
tm» btiin noticttd oetween th« nianbtr of fungi detected froa 
$Q9dB and p«rc«nttt£6 germlimtiati. Highest geitulnaCl^n hAS 
oeen noticed in the seeds ^ ' vuri t ty which bat harboured 
loire»t nuffiber oi lungi (l«iiiles 6, <$ and I ig . Iki), 
jy ana larga, 4%s#r^iili out noEjoereU a l l the utnep 
fungal species and ha?e tieen widely distributed in the eeed 
samples of dilfereat var ie t ies ol' cowpea arid gr«»ja, ^ 'eoicillla 
have ijestt detected less frequently than uepeygill i , itaper 
and X'hom (1^9) also pointed out that ^^apergjllj. predoesinated 
in tropical soi l* while Penic1111a in temperate eolls* 
Parveen (19S3} while working on aeed mycoflora of f r i t ioa le 
hexaoloide Lart and Effflfiifft^ Ml tfypftftlllfff ^^^ «l»o »«i^ « si^&Har 
obsenratlona. 
In both c<a>wpea and gran atriking dlfferenoea have been 
noticed in the external and Internal eeed csycc^lora. Certain 
lent* via., m&S£ ilOksoMt hmsui „ittaii£tti^gmt nggitirtlli 
sp., ^H9gm f^lfitftr» fit)iti9Bai iif&A ,^m» ^UHtilift iriliBgri, 
htamailMi 'p* t fiMfif^im jufjomt w&itl^iw fir4fUttti>» 
aulfifaureuay £talf iUIlM YtrtiSttJJltyii AJ^ftPirli iUPlfttfiglit 
ayy^ltHfiltMl XtldidllA * ^ ^ m i f l t l l t «P«« m the cate ef eowi»e« 
Si 
,rig8.,<a,filia.lWf ,offB%£gJtl.i^ a^ ImisMiiSMf &> jmks^aixmMf 
j c s a k i m a i sMMSiMjmm^ nU^vmiM «t;at« tsr i;i<ftgfflffgfr 
9M^mmum tjuHsm^ jmuui&rM mmtn%U M* lMs^m%m$ 
,tfMQW:^9%IM ili£i tt^d L* mmilil9m9$ n^ the cas* of graa, 
have b®©i3 detected only J rate external surface* ai^lbrXy, 
t ora^ i like i.igiii'l,^ ilOM, in th© case of cowpea And v^ itEXSiiiSM 
sp», in the cast of gram, have bmn confined to internal 
surface, oeed oycoflora Q£ cowpea and gran also differ 
qualitatively, forse v i s . , llaEMflfilla «P«f fi^ 4??auf i2£i:£Mt 
ixiikXm wmM^^lmf l« afi?»iY»BMa» ggJirkllUM yfyalgalilmt 
M* iiffii.nilltff &• fiftfltftosit «liaa^a4gils «fi&ioitf»t J. iQ&iojui* 
a* Jei£;Ujli» JiSiai tetr&MlM «nd t . OitUS b«ve been deteeted 
only rro« eovpee end gftiftfttt^y MSUiMlMf ^l%nmvl^ Ml^Ui-
jk. fifaiiiYagipgrit $«.• p»UtffBst» £• tutetgcttlittfct i;* ataaiitM* 
ii. imtyilttOfi.t «n« f BftrlMi Ogmqgfgtf fr«» gr«k. fM 
verietiOR in the type of fungi in different verieties nay be 
in pert due te Terletien i» the egrieitlturel operetiont, 
Cliiifttolecicel oeolitlese of the locality lutder eaapling 
availability of MOis^ ure at the ti«e ef aatheeie which 
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ftccordlug to Lutey (1163) influences tiie fungal invasion* 
ulffertncts in tht sycoflora of •«»(!• of cowpta and graai 
may partly bt attributed to phyaico-cheiaical nature Qt tht 
soad alon^ with agricultural oparatioras and olim&tologioal 
conditionst oi' t^a local i ty undar smipliS4 (kAshrst aM 
iianaujia, Xg?3) • 
Myooflora of aonoriital aaeds of eovrpea Tlii«, yallow 
Si^ottaa, wrinklttd big, wriiikXad ai<iall and daaagad ravaal 
tn@ presance of la, <^ 0| a^d and i^ 9 fungal apeciea from th« 
extarno.! aurf^ca and l i t 16> XS ana 21 frois intarnal aurfaca 
reaiaetivaly, Hlgheat fraquancy and ralativa abundanca 
bava bean recordad for ±, fiMlgi^tuf fro® axtarnal aurfaca 
aa<3l jfc» f lavua fros intarnal aurfaca of yallow apottad aaada. 
In writ&led big saads bighast fraquancy akOd ralativa abundanca 
hava baan obaarvad for ji* a^tarnat^ from aitarnal aaad ayco* 
flora and for £.. oatvaporua froa intarnal aaad aycoflora, 
Hifhast fraquancy and ralativa abundanoa hava baan notlead 
^OT A* <f*gg*^ f f3P0»i axt«rnal aaad «ycof lora and A. ULSiliS 
frosi intarnal aaad ayoof lora of wrinklad aaall 9m»A»* 
Howavart in daieafad aaada higbaat fraquancy and ralativa 
abundanca hava baan obaarvad for A* tii£Mi z^'^ n ^<^^ axtarnal 
and intarnal aaad aycoJt'lora (lablas 9, 10 and h Ig, SI) • Im 
eaaa of graa, X&, id and 21 fungi hava baan raoordad froa 
axtarnal aurfaca et vrinklad big, wrinlclad aaall and daaagad 
aaada and U , U and l« froa iatarnai aorfaQa, lliiiiaat 
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f r9qu«ncy axid r«iXAtiv« AboKtdasic* in oate of »rlnki«(i big 
s««d« tiMv« nm^n QotieiKi for ^, jBiitJC* ^^ dst«r8aX {ssreoi'lara 
cuod k« ^^ii^a in int«raAl flora* in oa«« of wrinklAd tmmll 
«•«(!», bl^bost f7«qu«ncy and r«latlv« abundama hava baao 
obaarvad for L. ffii[i»<ygMffi io axtayiml flora and L- ffg|lii9fitgH 
la lataraal flora, Howaver, in casa of damtgad a—AB^ hlfhaat 
fraquaney and relative al>aQdaQc« Isava baan i:^tiead for 
A* qJgT in ^oth axtarnal and intarnal ayeof lora (t&blaa II, 
12 and Fig. 88), Hat* of germination in abnormal seadfi has 
baan quite low in cc^pariaon to normal aaada, 
jdy and larga, tha nuabar of ftstngl dataetad frcw daaaged 
•aada ia otora than norzsal saeda. I or tha antry of pathogen* 
dastMgad aaada act aa avanuaa. «t&lldan (1916), Maohaeek and 
Qreanay (1933) and JCoetilar (1957) obaanred that dMiagad aaads 
are eueh Kore auaoeptible to aoaldi aaprophytea and pathogena, 
than are noraal aeeda both during atorage and under f ie ld 
conditiona. 
An iaportant aapeet of the seed health studies is to 
ascertain the exact location of fungi in different seed parts, 
jiaeeration teohni<)ue has revealed the presence of nyoeliux 
jyjOlj^ inside the seed coat tissue of cowpea ^ iga. 83, 24, 
as and 26) that of £. attoirfittWt &• illfrailii U* juiiiift-
^e)^a|f and £• lUMJU in the eabryo Or iga, &7, 28, SO and 30). 
In case of gran, ftyeeUun of 4 . ilMkSMt M* i l U g a t l i i k* 
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tli¥aUy^g,il§ aa^ d* ftMUiS?l^f«»tf Insld© th« m«d coat tisam 
<^ Igs. 31, 32, 33 and 34) &od that of ^. iliUlUUf M* ftlttCBlH* 
i£* iyff^rfUtnffif ^^ nd £« JLuaiJ^ lnsid« the mahryo Q, Iga, 36, 
36, 37 and 3S)* It 1» likely that these fungi night hmve 
gained entry ineide the esihryo and aeed coat during fert i l i sa-
tion and seed ioriiHitiaa* aiailar reaulte for the pretence 
of fungus aiyeeiium in different parte of 9eed ha^ re been 
Obtained by i^de C19dD>, vhristensen (1951), Jain and fatel 
(1989a), ilyas jsi AUf (1075), ««grawal mxA Jain (1978), I ulco 
l!t AJU9 (1€?9) aM Ulll and .*@Gt (19S(i) • .loreover, in 
gfflllag? JUesca* «u»d ,i;i^ Aia&q iSSUtC^t ^ «^ fungus sjyoeliuffi 
survives in seed coat and in Sfalilflgg itCiJULsi ia eabryo 
^ ischer and Holton, 19S7)• 
Pathogenicity tests have been taade both uMer laboratory 
conditions and in pots. I . glgbfrim, ! • JJtStUaUiCt fibsiits 
js&fiXA gatttir^iHoia« &&it^oii\ii iM^fiia ««i A* imam, produoe 
no sysptoas. However, £• tfi>iryi6Mif J . UyUQIit Jk* i l l trBt l t t 
£• J U M ^ » £• JiliXftllt ! • JfiJ&UsU *nd t . •ftalltfgnif l»*ve been 
found to produee synpto«s both in laboratory coaditioitf as 
vei l as ih pots in oowpea. fhe 4etailed sysptoaatology of 
each fungus has been described (fages ^^- ^^)*). Xn general, 
the fungi reduce the gemination of seeds, cause stunted 
growth and in certain eaeee seed and seedling ret, browiiing 
of edges and apices of leaves* iiighest reduotien in seed 
h&v« not baea dbs«rt*d to produc* tyaptoat ai»l| therefore, 
ar« ioiKicuous, On the other h»iia» A* iUtglMllfeit &• iaUllSm» 
t>««n found to produce BymptomUm By aad larg^f th« perctstage 
gfiimination of seeds has been rcduoed, stunted gi^wth has 
been observed In Infected plants* ^eed and seedling rot has 
been produced bjr a auaber of fungi* W'lltlng of seedlings 
and broDn spots have hmtn noticed in certain cases* Highest 
reduction in percentage gensination of seede has been recorded 
due to M* liMM «»<i M* iliiUldli (fables 15 and 16) * ^. i lASi^t 
£• M t k i l i t a i t l f &* MlStMMt SL» iUSUUai «nd £ . iOftxHt have 
not been reported pathogenic as records of fungi of India, 
(dilgraai &| juUt 1^9)» lUkd thus appear to be f irst report* 
It i s likelif that these fungi escape the attention of previous 
workers due to the fact that thejr are weak pathogens and do 
not Manifest syaptoas when present with other dosinant fungi* 
Culture f i l trates of fungi which have shown sjMptoas 
on inoculation vis*, £* itlUUCZiOWif A* iXlttBtUt It.* iiAfiiUllf 
£• Wf^rilitttiUf t* iMMUitOiilt fi* ii&l&Jiil« &• iUfiiUf 
£• iOHiSif t* Jtfttt&ItMf t« JgttHtfonH And ii. XUaM in ease 
Sd 
of cowpea and ^ . Ihm&i ^* Mll^Hml^i ^* iUiilllJ^f k* ilJiMSi 
CfOnij.lt orma and i. , e au i s e t i In CQise of >;rai3 r e su l t ih Inhibi t ion 
ol "erainat ion of seed, !ii-hfiit inh ib i t ion iii geraifiatlon of 
s©©d l a c .ae ol cowpea h^s oeon noticsdi Ir cultur© f i l t r a t e s 
oJ' A., aeo^ry^nuai while tn«it oJ ^^ raic i n t . , liOnilitorn^B ( lao les 17 
tina Id ) , Aiw inh io i t ioa oi seea .^©rialfiiitl>n "nf^y par t ly oe 
uue to sjr..e putiio^jenic ce^tttoalitea secreted ay the iungi in 
tna cul tur* Kediuai (Curtis^ lS5c5, ^ugdukas, l':^«s). i or^&ca 
(ia6ii), Uoutiucer jgtj a l , ^ (19o3), -^pensly (i9o3) ana j^lener txtxd 
i/uvis (196da, ld6da) r«portea tftat ,«f iu tuxin producea t>y i j . 
yi&vus dacag® Um swedes to ap>r«ciaale dogra©, la© prtjsoot 
l indiniiJ are in c0.JiK5.ity v»ith i>wiveul and jingh (1773), 
A&nuujia (1974), i^ordiiiaa (197ci), ivamal and /arffiu (1973), 
*/ishunavat lAad ^huHal* (19dl) who «lao abs»rv«ii i nh lo i t i an in 
a««£i g«riiiinatlon by cu l tu re f i i t r a t e a of d l f farent fungi. 
l'h« efficacy of d i t i e r e n t fungicides has been tes ted in 
the laboratory against the deed nycoflora <oi ccywpea aad gran. 
mniber of fungi detected from seeds of cowpea t reu tea with 
fungicides v i £ . , ^ i c a ro l , i5avistin, i e n l a t e , s^rassicol end 
I ytolen hes deen 4 , 5, 6, 5 itod 7 as against Sdl in con t ro l , 
whereaa that of groia 3 , 4 , 6, 6 and 6 «s compared to 21 in 
control l o r respeot lve t r e a t s e n t s . wiioarol has been iouod most 
•fI ac t ive ifi eowpea as i t eiiftlM^ted Majority of the fungi 
except t* 4^baryaiHMiT j | , SXiXSLt. A* UiYi t i * » d ^ . e o o i t e t i . 
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i^mvXttin hAO b«»o found l>*tt in graa as it ch»43k«4 aleiott all 
th« fungi •xe«pt ii. XiiZSU* £• Ijyoil^ «i^ L* m u l i l U * '-f^ * 
g«naiQatian of «««d hat »lao shovn iiaproir«asnt« It haa b««a 
9&» 90, 77, 70 and 64 p«re«nt in cowpaa treatad t^ ith iiiearol, 
saviatin, ^anlata, Jraaaiool and ir^olan aa againat SO in 
control, tfhila that of gram 89, 77*50, 76, 75 and 62«50 parcent 
aa cofaparod to 36 in control for raspactiva troatmanta (Xablaa 
20, S7 and Figa, 67, dS}« Xncraaaa in saad gartaination in 
oaaa of cowpaa and grais may b« attribtttad to chack on aaad 
nycoflora, nautralixationa of metabalitaa datfivantal to aaad, 
ohanga in phyaiology of aaad during garaiination (Tandon ax»l 
Dwivadi, 1977), fha raaulta ara in oonfori&ity with Bluaar 
and Hardly (1963), iCanjanaaoon an£ Mathur (1961), Jain and 
Fatal (1969b), Aulakh ^  Ji*, (1979), Vidhyaakaran j& 4 U t 
(1979), Kadian and 4aryanarayana (1971b), JCarwara and iiingh 
(19a2) viio bava eontrollad aaad ayooflora by fungioidaa* 
Jobnaton (196S), lauruoao (1971) and «inha and iCharaa (1977) 
bava ajLao raportad to eonti^l aaad-borna f uxkgi of cowpaa by 
fungicidaa* iShacbatryan (1961), ijuhag (197S), Varaa and 
Yyaa (1977) and 0upta and Kohaahanta (1973) bava alao eontrollad 
aaad ayeoflora of gras by fungicidaa* 
Bffact of diffarant naaatieidaa on tha aaad ayeoflora 
of cowpaa and graa hava baan avaluatad* Woabar of fungi 
raoordad froa aaada of cowpaa traatad with Furadon, Cytrolana 
1 
fand i'ej'lk ^/-lO has ocen 6, 7 hru 13 respect ive ly as sii5ainst 
;il In control ^hi le that of ^rara ^, 6 and S as coxpured to dX 
in con t ro l , i uradfln has br^en I aund n*>st in cowpea as I t haa 
cn^cked Eiost ol" tho lun:;! except ^ . i2JLi££, ^ . iaEISIdU» -i» 
.Uft«§> is. '^Utraft^^ an<a ^ . J U M S I J I , In case of rjrur., i'ePilk 
j -10 hu-a oe^ rfn founa to &© cos t ©fi<^ctlve us i t h. 3 a imina t ed 
.majority of the lungi o^ccept ^ . jrjjaLMis, ^ . lUQiSiMiaSM* L-
uon^lnatJUin oi seea has also increased us i. r e s u l t ot troattvont 
wltn neuat ic iuos . I t Has ot^n dO, 7o,ai5 &ai G4,75 percent In 
co»?pea t reated with t uraOlois, Uytrolan and lea l^ i-lO as a f a i i u t 
os) in con t ro l , ..nlle tha t ol i;r.^ 7v?, 7«i,ii6 una 64 porcent 
r^j cuap-r«cl to 36 in control for respect ive t r ea toen t s ixholes 
«il itnd £18 ana ^ igs« d7, 88) . iro«id spectriaa n©©aticides 
hiav© b«en employed for con t ro l l ln f not only nj-satodea but other 
s o i l inh ib i t ing slcroorg&nlamt such as fungx, bi^cteriu AUi 
actinowyc«tt», thus , th^ r e s u l t s obtained in the present 
invi»«tiffttion» corroborate the finding* tha t fi«ia«4ticide» could 
oe used for control l ing fungi (van ierkuts ioid .'iOeatra, 1979), 
.%ntlbioliCi» v i z . , wtreptoejycic ena letr*icyclin have 
tx^n 1 ouna efJectlve in reducing tne »e«a aycoJ'lora, Nuaber of 
lun^ i isolated tvom seeds ot cowpea t reated with atreptcMaycin 
cajio i e t r acyc i in hes been & and '> as di^ainst ^1 in con t ro l , 
*nii« th«it ol iiiraa 5. efi^ 9 respect ively as compared to ill in 
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eoQtroI* atr«pto»yciA has binn found noat •ffectlv* as it 
hm» •liMlnatad iMtjorltjr of tb« fuof 1 in both cowpaa and gran* 
Tha faminatlon of (Md haa alao shovn IwproTaaent. It has 
haan 71*76 and 64*75 in covpaa traatad vith ^traptonyein and 
fatraeyolin aa against 50 In control, whila that of graa 
72*50 and 60*25 parcant aa eotsparad to 36 in control for 
ratpaetiva traatmanta (fahlaa 22, 29 and i; iga* 87, 88}* Control 
of aaad-borna fungi by antibiotics haa also bean obsarvad by 
iiahalkaa and Jfaargaard (1969), Ihirualaohar (1967), Oharaavir 
m^d iiaychaudhuri (1963 and 197 D and Lo (1977)* 
iiatax of Caiotropja procara haa bsan foond quita affactiva 
in controlling tha aaad iiycoflora of covpaa and graa* Suabar 
of fungi dataotad froa »mdB of covpaa traatad with i*atax haa 
baan 6 aa oouparad to £1 i^ control and in graa 7 aa against 
21 in control* Pareantaga garaination of aaad has alao ahovn 
iaprovaasnt* It haa baan 75 parcant aa against 50 in control 
in eaaa of covpaa vhils in graa 60 aa eoaparad to 36 in control 
(f^blas 23, JQ and Figa* 67 and S8)* Latax froa othar plants 
haa basn found to contain chaaioals lika fattyacida, rasins, 
oil, acids, salt, augar, ate* (Finar, 1975 and Chopra j ^ jl*, 
1960)* It is likaly that thasa coapounda aight ba advarsaly 
affaoting tha grovth of fungi aa aoaa of thasa coapounds ara 
raportad to adirarsaly affact ths growth of fungi (Coohrana, 
1966)* parvaan (1983) haa also raportad to control aaad afooflora 
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Smm Itaf extmct h«« b««n found quit* us«fuX in checking 
th« a«9d-iiorQ0 fungi of cowp»a and gratt« NuDib«r of ftmgl 
isolated fzt>z8 tha seada treatad with naan laaf axtraet baa 
baan 9 at against 21 in control acMi in graa 8 as compared to 
21 in control, Paroantaga germination of aaad baa alao 
increased* It baa bean 75 percent aa against SO in control and 
72.50 in grim aa compared to 36 percent in control. Heem gun 
also .^reduced the seed nycof lora of cowpea and graict. Nts&ber 
of fungi detected froi^ seeds of cowpea treated vitb neen gma 
bas been 10 as compared to 21 in control and in gran 8 as 
against Bl in control. Percentage gemination of seed baa 
also iaiproved. I t bas been 70 percent as against 60 in control 
in case of cowpea while in graa 72.26 as compared t o 36 in 
control. Khan sJk ALkt (1974) reported that two bitter principals 
of nteii v i s . , Nisbidin and Tbioniaone wera bigbly toxic to 
plant parasitic nematodes and fungi. Alas jt | JLLM. CiS76) 
observed that a l l concentrations of root exudates «f nargosa 
(oeea) wex« inbibitorjr to the larval batch of Melp^dVvne 
incognita. Recently, Obavan (1933) bas raported alkanea 
from leavea of neeii to be insectioidal. itiaaoods and 0laney 
(19S3) have reported asadiraobtin f roa neea to be insectioidal. 
It i s likely that these eoapouod:! aigbt be adversely affecting 
the growth of fungi in the prasent investigation also. 
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It i t AiridGnt trsss, ttm for«going that 9e«ds of 
eowpea and gvmi harbour a d9f i c i t t axtwriuil and Intarnal 
saed ssyeoflora Including »<m» pathogenle fungi* Xho patho-
gantclty tasts u&dar laboratory and pot studies indicated 
that soma fungi are pathogenic and, therefore, iQlght be 
redueli^ seedling stand in the f ie ld . Both saprophytic and 
parasltlo seed nycoflora have been partly controlled by 
different fungicides, nenatlcldes, antibiotics, un^^atropis 
latex, neea leaf extract, neesi gum tested* Ihese chenlcals 
not only reduced the seed mycoflora but also improved the 
percentage gexmlnatlon* I t §•«»» that the aycof lora aay be 
destructive during gemination of seed or say be bringing 
about aortality soon after Uw eaergenoe of seedling which 
results In poor gexalnati^n and stand* In view of these, 
It i s desirable that seeds of botii the plants should Invariably 
be tested for seed health before planting so as to avoid 
the introduction of pathogens in nev areas and be treated 
with the pesticides to attain iiaxlauii yield of erops* dinee 
thefe pesticides are likely to be haxardous, Latex of 
g«4^lrOPli PXSfiftCif l««^ extract of neea and oesa gus 
could be eapl03red as encouraging results have been obtained 
in reducing the seed ayeof lora which in a way could be 
ranked equal to that obtained in the pesticides* Therefore, 
1 
th« us« of iAtex could \» fur tb t r «jtpl9it$d for control 
of a9«<l-born« dlstifts^s* Horaotmr, mtm l» wldtlf and 
coeaaotily diatrlbuted throughout tlui country* tlse of n*ea 
lo&f extract and t^ftm gi» promises a good^ easy, econoralcAl 
imd ijadlgenous m«thod for eontrolllng ««9d*born6 fungi* 
c: 
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1, i'roa j lo t t«p «'3»thod, 7a and froa .*gar plat© Mothod 40 
fungi wer« d«t»ctftd. i l o t t a r /ethod w&s found b«tt»r 
than **gar Plate w«th<:^. 
B. Xnspaetlon of the dry ise«ds of cowpea and grais 
indicated that certain teeda «ef« d®ma^«d, deformed, 
diseolouradi eoiitamlnated vith in«rt matt«»r anl 
i££feot«d with Gi;i^celi«l fragoents, at\xlies of Mictda 
of tfm crops aft«r souking and washing with water 
revealed th«it coaidia of iiiiSJCflMlt* WSSSiMlSXAf 
kMgYtfJL r^ia £>»^  f,.tftifte vec« pr«seat. 
3 , a««d tuyooilora af diifar«nt vur i t t i e s of cowp«a and 
gran w«7«» ioujid to d i f l«r botb in quality and quantity.^ 
in a l l , 59 fungal sp«eias wart r«cord«d free th« 
•xtarnal surfaea and 38 fro» intarnal turfaca of 
dif larent var ia t ias of cowpaa, Froca gran, $3 fuAfl 
wara laalatad fro« axtarnal iurfaca and 35 fro« intaroal 
aurfaea. 
4. avar a l l , tha aaad isyeof lora of eowpaa and gran axhitoitad 
qualitativa diff ar^ncas. Uartain fuRfl VI*T9 isolatad 
only fron cowpaa* ^ la i la r ly , foaa fungi vf confinad 
to graa only. 
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funiml «p«ciea and vttif widely distributed in the seed 
eaepiee oi d i f ierent var ie t ies of cowpea and gram. 
I^Q4ffilliari w»x« recorded Xe»» f requeotly tti^n ^aperai^l i . 
6* 3y aiid largey da^a^ed aseds harboured lOre £ungai 
speciea in couparisoa to norsial aeeia, 
7« Maceration teelwique revealed tbe presence of myceliun 
Qt rimgi like £x|JUj& ilfilm£2fimil« ^*ltiXBiElft iOItXIU^i 
io different seed parts of cowpea and grm* 
3. Fatliogenieity tes t s weie conducted both m:vier laboratory 
conditions and in pots. j^sdiyjM IttHOHUfitt ^MB«*H41lHff 
HiTJUf« AJItrmirli il.ltn»^a» ^IttrmrU 4Ua£iii« 
.^wfig^ai tgm»m ft»^ JM^rim mstoWJisaastf A» CAM of 
eowpea aad #faffgiXtm IliJQif, fSl^gfliCU i l t tgn iHt 
MiUkUiAiiJi krfflniityft Mlft&tif attTYaiigU luailAt 
^agYUlirit £Uxiift* ^.uftritti tgutttU «»i SMUitim, 
IfifiUUoatf m case of gran, were found to produce 
syeptoas. 
9. ualtur« t i l trates of f ungl which showed sys&ptom* on 
inoculation v i£ . , ixSh^m MMgyftOUit iJl&fiQiCiA 
g^ffififaffilfgiB ft§¥alAfrO?4»t ,li>^ffc^gUr^ MJUidjBS* Qygiwtfrlft 
ismsMi U* iU&x&^ff y.^garttf^ Jt&uiislit £.• BQftiUfgrat 
ana ^, OdOiilt in ca»© oi cowpea, and a* ClftTW< il» 
i;oya^ ai3d j|^ « •ou^aftiy in case of gram, resulted in 
inhibition of gemination of seeds. 
ID. r.ost of the seed fungi of cowpea &nd grasa vev controlled 
i)y fungicide* vi&,^ oioATol, jsvist ln , jenXate, jraa#icoi 
nnd /^ytolane} n^Raticides such as|rur«dan| Cytrolane 
&nd teBiic 0->10{ antibiotics vist,, letraejelin and 
stretftOK/cXo, Calotropis latex, neem leaf extract 
II. Oemination of seeds also iaproved significantly by 
treatatent* with fungicides, nmaticides, antibiotics, 
9&lQtronis latex, neeos leaf extract aM mmi gun. 
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